PART VOL. 51. 


REPORT SEVEN 


ZIEGLER, 


LIPODYSTROPHIES: 
LLOYD 


probably recorded the earliest description case 
progressive lipodystrophy. the last half the nineteenth century 
persons were seen who had lost subcutaneous fat from one both 
sides the face. Osler observed case progressive lipodystrophy 
1895, but did not publish record it. 1906 Barraquer 
published detailed description case which referred 
the cellulo-adipose 1907 Campbell described 
case more less complete, the subcutaneous 


fat above the region the lower writers 
reported cases, and 1911 Simons described one and introduced 


the term progressive used chiefly since then 
diagnostic term for the disease. defined symmetrical and 
progressive loss subcutaneous fat over the face, neck, arms, thorax 


and abdomen, with relative abundance subcutaneous fat over the 


hips and lower extremities. 
Although more than seventy cases have been reported the litera- 
ture, the seven cases observed the Mayo Clinic present certain new 


and interesting clinical variations. 
REPORT 

Case 1.—A man, aged 49, first came the Mayo October, 


complaining weakness four months’ duration. His father had died from 
The patient had had pneumonia the age 1910 


liabetes mellitus. 
began notice fatigue and even exhaustion carrying his work. 
the eyes protruded, the right more than 
January, 1911, 


1e 


the pulse was rapid 
the left, and vision failed the right eye rather suddenly. 


27. 


Submitted for publication August 17, 


1928. 
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was contined his bed, perspiring freely and vomiting times. Tremor 
was marked. His weight declined lb. remained bed seven 
months, and was during this time that the right side the face wasted. 
July the right lobe the thyroid was injected three times with something 
unknown the patient. Soon afterward began improve and gain 
weight, but while fat returned every other part the body, failed 
the right side the face. noticed this time recession the right 
eye. Similar recurring attacks goitre subtotal 
thyroidectomy necessary August, 1917, and January, 1922. 


Fic. Right facial hemiatrophy. 


General outstanding features the examination 
Loss weight (20 pounds below his usual marked nervousness and 
restlessness; dental large bilateral varicose veins; more than 
average grade arterio-sclerosis atrophy the right side face and tongue 
palpable thyroid gland without choroidal atrophy and degeneration 
the right eye, and vitiligo (fig. 1). 

Laboratory data and trace sugar was found the 
urine, and two basal metabolic rates were +32 and +24. 
neurologist saw the patient and reported absence subcutaneous fat the 
right side the face the distribution the fifth cranial nerve, and from the 
right side the tongue, without loss muscular power these regions. 
diagnosis lipodystrophy facialis was made. The patient improved greatly 
iodine solution), and postpone thyroidectomy. Symptoms 
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recurred March, 1925. The basal rate was +31, and the urine 
contained 2°42 per cent. sugar. The blood sugar was 0°13 per cent. The 
patient gained strength rapidly after subtotal thyroidectomy, and glycosuria 
disappeared qualitative restriction diet without the use insulin. The 
pathologist reported parenchymatous 


subcutaneous fat from the right side the face 
and tongue occurred the age during the profound emaciation 
incident the first series recurring attacks exophthalmic 
goitre. hair, skin and muscles the face had not been affected, 
but the distribution suggestive trophic nerve disturbance. The 
case might well considered progressive facial hemiatrophy, which 
Stewart described follows 

disease, which commences early life, usually before puberty 
and more often females than males, shows itself first the skin 
the face, either near the orbit over the upper lower jaw, 
gradually spreading over the whole face one side. ‘The skin becomes 
thinned from atrophy the papillary layer, the subcutaneous fat 
disappears, and thus the affected side the face becomes wrinkled 
and furrowed, marked contrast with the healthy side. Later, the 
subjacent muscles, cartilages and bones become atrophied, but without 


paralysis reaction degeneration. The corresponding side 
the tongue and occasionally that the soft palate also become 
wasted. the hemiatrophied tongue, when protruded, comes out 
straight, unlike that patient with atrophy from hypoglossal palsy. 
The hair the affected side the face may fall out become white, 
and the sebaceous glands may atrophy. The scalp rarely affected. 


There anesthesia.” 

Wolff and Ehrenclou reported the case woman with 
the onset, the age 32, progressive facial hemiatrophy associated 
with progressive lipodystrophy. Cases have been reported which fat 
atrophy began one side the face, later involving the other side, and 
ultimately progressing typical progressive lipodystrophy. Husler 
reports bilateral fat atrophy the face two boys. Simons 
was convinced that these were cases progressive lipodystrophy. 


Case 2.—A woman, aged 27, first came the Mayo Clinic, February 12, 
1925, complaining swellings over the body two years’ duration, and 
weakness for more than three She had had whooping cough 
the age and again 13, measles some time during childhood, 
tonsillitis occasionally, and influenza 21. She said that she had never 
strong. She had always been moderately constipated. There was 


jaundice. the age tender swellings, about cm. diameter, 
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appeared the medial aspect the thighs and lateral aspect the legs below 
the knees. These disappeared from two three weeks, which time all 
fat left the lower extremities, causing the muscles stand out 
prominently. The muscles seemed hard the touch, and when she walked 
her legs were noticeably age menses began after two months 
hard coughing which was thought second attack pertussis. 
Menses were irregular (six weeks ‘six months apart) and the flow was 
moderate, but usually accompanied epistaxis. she became 
nervous and noted the development goitre. She was married 
this time her face, arms, chest and abdomen were well covered with subcu- 
taneous fat, but the lower extremities were lean, hard, and masculine 
Soon after marriage she became pregnant vomiting was frequent, 
and the pregnaney terminated labour (breech 
some brown spots appeared the skin over the body, but there was 
pruritus. Three months after the baby’s birth she weak and her face 
became swollen and hard, and erysipelas was feared. The swelling was more 
pronounced the morning, receding somewhat towards evening. The swelling 
persisted three months, then disappeared gradually, and with all 
taneous fat the upper part the body. After the subcutaneous fat had 
disappeared from the upper part the body, she noticed small nodular 
swellings along the sides the neck, the the breasts, and the 
These persisted approximately two months and then partially receded, 
which time large, brownly pigmented itching areas appeared the skin 
the whole body. She complained vague soreness, and was then 
discovered that the spleen and liver were they became huge within 
few and during this time sugar was discovered the urine, and she 
complain polyuria and polydipsia. 

examination.—The outstanding features the case were: Weak- 
ness, nervousness and absence subcutaneous fat over the whole 
muscles firm, giving the extremities masculine appearance; brownish 
pigmented spots over the trunk, and medial aspect thighs; 
gland palpable but not enlarged; slight enlargement lymph nodes neck, 
groin and huge, soft but not tender, liver, the notch which came 
the umbilicus; markedly enlarged spleen with lower edge level umbilicus, 
soft and compressible and not tender; enlargement left kidney; systolic 


blood-pressure 155 and diastolic pulse-rate 132, and temperature 

Laboratory data and clinical twelve-hour specimen urine 
(950 had specific gravity acid reaction albumin graded (on 
basis 4); sugar, 4°58 per cent. acetone and acid, none pus-cells, 
low-power microscopic field. The hemoglobin was per cent. the erythro- 
cytes numbered 4,040,000, and the leucocytes lymphocytes, per 
cent.; large mononuclears, per cent. transitionals, per neutrophils, 
per cent.; eosinophils, per cent.; basophils, ‘per cent.; slight 
anisocytosis and poikilocytosis; platelets, 116,000; Bogg’s coagulation time, 
five minutes. Bleeding time, one and half minutes. Blood Group 
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the test for fragility erythrocytes, the cells the patient 
began 0°48 per cent. sodium chloride and was complete 0°36 per cent., 
and hemolysis the cells the control began 0°44 per cent. and was com- 
per cent., thus suggestive slight increase fragility. The 
blood-sugar was 0°13 per cent., and the carbon dioxide combining power the 
plasma was per cent. The Wassermann test the blood 
There was retention dye tests hepatic function; two estimations 
serum bilirubin were 0°66 mg. and 0°50 mg. for each 100 The stools were 
not examined. Six basal metabolic rates, taken between February and 
March were +57, +48, +40, +44, +45, and respectively. The 
lymph node removed was inflammatory. There was evidence fat-ingesting 
macrophages. 

Consulting physicians found difficult explain the hepatomegaly and 
splenomegaly. The case resembled biliary cirrhosis. 
The neurologist found objective neurological disturbances, except total 
absence subcutaneous fat. diagnosis was made progressive lipodys- 
trophy. The dermatologist made diagnosis tinea versicolor and transitory 
benign plaques the tongue. 

Because the persistently basal metabolic rate, iodine was given 
without perceptible effect. The glycosuria was easily controlled qualitative 
restriction diet without insulin. Subtotal thyroidectomy was performed 
March 11,1925. The report was, Colloid and thyroid with 
extensive interacinar The liver and spleen receded only 
slightly following thyroidectomy, and the basal metabolic rates, March and 
March 24, were +52 and +59 respectively. Unfortunately photograph was 
not obtainable. From reports received within the last year, would appear 


that the patient’s condition has changed very little. 


Comment.—This case presents least three unusual features. The 
patient lost the subcutaneous fat from the lower extremities, then she 
lost from the entire body two fairly distinct attacks which appeared 
inflammatory, and finally the associated hepatomegaly, spleno- 
megaly, adenopathy, diabetes mellitus, high basal metabolic rate, and 
skin manifestations formed clinical picture the like which have 
been unable find described the literature. 

Gilchrist and Ketron describe the case girl aged years, whose 
subcutaneous fat disappeared from the lower extremities irregularly, 
that the legs presented nodular appearance similar that 
Case They examined the skin and fatty tissue their case the 
active stage, and found large macrophages ingesting fat large 
quantities. Bignami, cited Zella, reported case which the fat 
disappeared irregular manner, leaving nodular appearance 


the body. 
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Case 3.—A woman, aged 31, came the Mayo Clinic August, 1922, 
complaining the legs” since the age 16. Menstruation 
began 12, and was until she had pneumonia 16. Following the 
attack pneumonia, during which she was bed for three weeks, the cheeks 
became sunken and the legs and hips began enlarge. Following the birth 
her only child, the age 24, she had puerperal infection and was bed 
three months. Symptoms peritonitis were marked. Subsequently the legs 
and hips began enlarge markedly, while the face and upper trunk became 
thinner. Standing and walking caused dull aching pain the lower extremi- 
ties, and the legs had hecome large and heavy interfere seriously with 
walking. Attacks pain the right lower quadrant the abdomen also 
appeared. She admitted being somewhat nervous and wept rather easily. 
Oceasionally she had mild attacks headache over the temples associated 
with vomiting. 


examination.—The features the case were: Absence 
subcutaneous fat down ligaments and the crests the ilia, with 
huge deposits subcutaneous fat below these levels; cartilaginous mass 


around the umbilicus, and dental sepsis (figs. and 3). 

data and clinical urine contained trace 
albumin, but sugar; was normal microscopically. The was 
per cent.; erythrocytes numbered 4.340,000 and leucocytes 9,400; differen- 
tial count the leucocytes showed lymphocytes, per transitionals, 
per cent.; large mononuclears, per neutrophils, per cent. 
eosinophils, per and basophils, per cent. The blood-sugar was 0°14 
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per cent. The Wassermann test the blood was negative. The basal meta- 
bolic rate was +6. the head were negative. 

Appendectomy was performed. The appendix was diseased, but other 
organs were essentially normal. The head the pancreas was thought 
slightly enlarged. The patient was seen neurologist, who found 
objective signs disease the central nervous system. diagnosis 
progressive lipodystrophy was made. 


Fic. 3.—Case Progressive lipodystrophy. 


Comment.—This patient, with obvious difficulty walking, presents 
the most typical aspects progressive lipodystrophy Simons that 
have seen. The extreme increase the size the lower extremities 


suggested bilateral elephantiasis. 


Case 4.—A woman, aged 42, came the Maye Clinic March, 1927, 
complaining general weakness fifteen vears’ duration, All members 
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her immediate family were well except her mother, whose ailment seemed 
The older the two children went blind from cataracts 
the age failed develop mentally and had seizures. The 
patient’s menses began 14, and had been scanty but regular. that time 
the patient had what was thought typhoid fever, after which she thought 
her cheeks never filled out. the age she had never been strong, 
but was very ambitious and often became exhausted. She then 
nervous breakdown, characterized weakness, mental depression, oppres- 
sive feeling the chest, and she recovered from the 
acute manifestations that breakdown, she failed regain health and subse- 
quently complained many peculiar symptoms referable the body. The 


nervous symptoms had absorbed her attention that she gave little heed 
the lipodystrophy, which had evidently begun the age 14. 

chief features the case were: Absence 
subeutaneous fat down the umbilicus, with inereased fat over the hips 
nervousness and tendency rectocele, cystocele, and lacerated 
systolic blood-pressure 134 and diastolic 100: 
temperature, palpable spleen, and moderately enlarged thyroid gland 
(figs. and 5). 

Laboratory data and clinical course—The urine contained a trace of 
albumin but sugar. The was normal and cytologic examination 
the blood negative. The sugar tolerance test was indefinite, but suggested 
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mild the beginning the test the blood-sugar was per cent., 
the volume urine 140 and the urine did not contain 100 grm. 
was given, and after half hour the blood-sugar was 0°165 per cent., the 
volume urine 145 and the urine did not contain sugar; after two hours 
the blood-sugar was 0°124 per cent., the volume urine 310 and there was 
faint trace sugar the urine; after three hours the blood sugar was 
per cent., the volume urine c.c., and the urine did not contain sugar. The 
test the blood was negative. The basal metabolic rate was 
+10. Roentgenograms showed the sella normal. 


Fic. 5.—Case Subcutaneous fat absent the level the umbilicus. 


The examination the central nervous system was objectively 
negative, despite the multiplicity complaints, the chief which were 
weakness and “drawing sensations” chest and abdomen. diagnosis 
progressive lipodystrophy with reactions was made. 


Comment.—This case presents mild way the typical manifesta- 
tions progressive lipodystrophy, with the onset about the age 
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after attack thought typhoid fever. The chief features 
this case were nervous symptoms psychoneurotic nature. Many 
the complaints (tension, tight band) were confined the region 
the chest from which the fat had disappeared. Christiansen has 
observed psychical changes the form mental depression and 
anxiety associated with progressive lipodystrophy, and this, with other 
reasons, led him believe that the disease nervous origin. 


Case 5.—A woman, aged 22, came the July, 1926, 
loss flesh from the face and upper part the body, about which 
she was self-conscious. She had been brought the Clinic March, 1912, 
the age because her parents had noticed that for the last two years her 
face had been growing thin. this time she had epigastric pain 
after eating, associated with frontal headache but unaccompanied vomiting. 
She was nervous, and when under nervous strain her stools were loose. These 
symptoms persisted from childhood, although nervous symptoms had grown 
more She had had tonsillitis and influenza, with good recovery. 
Menses had always been regular, but scanty. 

chief features were: Absence 
fat the face, arms and trunk, the hips and legs being well developed and 
covered with normal amount subcutaneous palpable thyroid gland 
temperature 99° pulse-rate 80: blood-pressure 138 and 
(figs. and 7). 

Laboratory data and clinical trace albumin was found 
the urine, but sugar; was normal microscopically. The hamoglobin 
was per cent.: the erythrocytes numbered 4,770,000, and the leucocytes 
numbered 12,000 one time, and 13,000 and 14,000 others the differential 
count showed lymphocytes, per cent.; transitionals, per cent.; large 
mononuclears, 1°5 per cent.: neutrophils, per cent., and basophils, 0°5 
per cent. The Wassermann test the blood was negative. Analysis 
gastric contents showed total acidity and free hydrochloric acid 50. 
Endameba nana were present the stool. Roentgenograms the sella 
turcica, chest, stomach, and colon were negative. 

The neurologist found the nervous system objective signs disease. 
diagnosis was made progressive lipodystrophy. The patient stated that 
she had been very nervous, chiefly because her appearance, and had 
marked dislike for mirrors. She thought her physical endurance was above 
the average. She was again seen April, 1927, which time she seemed 
vigorous. She had taken whole pituitary without benefit. She had mastered 
her self-consciousness certain degree, and her endurance was excellent. 


Comment.—This case rather typical progressive lipodystrophy 
onset the age accompanied weakness, epigastric distress, 
and frontal headache. There was leucocytosis and the differential cell- 
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count was essentially normal. When the patient was under nervous 
tension the stools were loose. 


Case woman, aged 26, came the Mayo Clino July, 1925, 
plaining weakness eight years’ duration. The family history was 
unessential, except that her father had had She 
tonsillitis child, and influenza the age 21. Since the beginning 
menses, the age 13, with periods from September 
December, she felt unusually strong and well. the age she began 
from lb. during these periods. This fat was distributed over the 
hips and buttocks. walking her weight tired her. During the remainder 
the year, with the resumption the menses, strength declined and menses 
were moderate and lasted five days. 


General chief features the case were: thin face; 
excess fat upper part trunk; excess fat over hips; blood- 
pressure 106 and diastolic questionably palpable spleen, negative tourniquet 


test for the production 
Laboratory and clinical specimen 


urine showed acid reaction, trace albumin and few red blood-cells 
and pus-cells. The blood-cell and differential counts were essentially normal 
the platelet count was 88,000 Lee coagulation time was four 
minutes, and time was one and half minutes. The Wassermann 
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test the blood was negative. Cystoscopic examination was negative. The 
basal metabolic rate was Roentgenograms the kidneys, spine and chest 
were 

The neurologist pronounced the objective examination the nervous system 
negative. made diagnosis recurring lipodystrophy. The patient 
improved with the administration ovarian extract three times aday. the 
last year the period lasted only two months. 


Comment.—This case not typical progressive lipodystrophy, but 
interest because lipodystrophic changes with 
endocrine cause for the disturbance 
considered. 


Absence subcutaneous fat causing the extremities appear masculine. 


Case 7.—A man, aged 50, came the Mayo Clinic October, 1922, 
because emaciation and loss strength over period two years, and the 
onset diabetes mellitus less than one year previously. Between the ages 
and had been afflicted with much gas the abdomen, 
and had passed some blood. Subsequently the attacks were infrequent, usually 
brought eating certain foods. had never been robust, weighing only 
130 lb. the age 20, with average weight 110 1920. 
earlier life had had tonsillitis, fever (?), pleurisy and influenza. 
Two years before came the had noticed that his strength and 
weight were decreasing progressively however, his strength had been greater 
than his appearance suggested. became nervous. His appetite had 


always been excellent, but especially since began lose weight. One 
year before admission began have excessive thirst and increased urina- 
tion. Repeated examinations urine failed reveal the presence sugar, 


until five months previously. 
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chief features were: extreme emaciation 
veight only 62°5 small nodular thyroid gland and perforated bilateral 
nembrana tympani with foul-smelling discharge (fig. 8). 

Laboratory data and twenty-four hour 
130°6 grm. sugar, and diacetic acid. was per cent. 


Fic. 8.—Case Extreme emaciation intestinal 


erythrocytes numbered 3,920,000 and leucocytes, the differential count 


showed per cent. per cent. large mononuclears, 47°5 per 
cent. neutrophils, and per cent. basophils. The blood contained 0°27 per 
cent. sugar, and the carbon dioxide combining power the plasma was per 
cent. The Wassermann test the blood was negative. 


Examination the 
stool was negative for ova and parasites, and the examination the sputum 
was negative for acid-fast organisms. Total acidity the gastric content was 
10: there was free hydrochloric acid. The basal metabolic rates were 
+38, +34, +7, and +11. 
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Roentgenograms the sella and stomach were negative. There 
was old lesion the upper lobe the right lung. Hypertrophic arthritis 
the dorsal spine was present. 

The neurologist noted weakness power close the eyelids. The spine 
was was elicit deep muscle reflexes, but they were finally 
Muscle power seemed remarkably well preserved despite emaciation. 
The absence subcutaneous fat over the whole body suggested diagnosis 
lipodystrophy. 

dietary restriction and the aid insulin units three times day) 
the moderately severe diabetes was kept under control, and there was gain 
lb. weight with general improvement. February, 1923, pneumonia 
developed. patient days after onset. Necropsy 


obtained. 


Comment.—The patient had always been rather frail, under- 
nourished, and subject The loss subcutaneous fat 
seemed greater than the loss muscle. Achlorhydria was noted 
one test. 

1907, Whipple reported unusual case, that man aged 36, 
who had lost weight and strength during several years. During this 
time mild diarrhoea was present, the stools containing fat and 
fatty acids. The patient complained arthritis and abdominal pain. 
few purpuric spots were noted. Acetone appeared the urine 
before death. Necropsy revealed large intestinal villi, the lymph spaces 
which contained large masses neutral fat and fatty acid. The tissue 
between the intestinal glands contained large mononuclear 
nuclear giant cells which had ingested fat. The spleen weighed 375 grm. 
and the liver 2,570 grm. The pancreas and thyroid gland did not 
appear abnormal. Whipple suggested the term intestinal 
lipodystrophy for the condition. 

1923, Blumgart reported three fatal cases similar nature. 
The patients were early middle life, and were markedly emaciated 
and anemic, and passed frequent fatty stools. specimens tested 
revealed achlorhydria; two cases there was acidosis and tetany. 
Blumgart summarizes the pathologic changes follows 

the significant changes were confined the 
intestines and the mesenteric lymph nodes. all three necropsies 
only incidental changes were found elsewhere. The small intestine 
showed small granular elevations the mucosa, usually grey appear- 
ance. Microscopically, these elevations were found consist 
phagocytes containing ingested fat. The phagocytes were large and 
mononuclear, and contained foamy reticulated cytoplasm. The 
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mesenteric lymph nodes were noticeably enlarged and hyperplastic, and 
contained similar phagocytes, with ingested 

Tucker, 1924, reported the case youth, aged 18}, who had 
much weight (79 Ib.) and much strength over period three 
years. obviously lost most his subcutaneous fat. passed 
several loose stools day. acidity was normal. The blood- 
sugar was normal. The basal metabolic rate was —25. The fat 
content the stool ordinary diet was about per cent. 

Case resembles clinically those Whipple, Blumgart and Tucker, 
cases favour the hypothesis that disorder fat metabolism may play 
part progressive lipodystrophy. 


DISCUSSION. 


The data observed this series cases are summarized the 


table (p. 165). 

The observations this group tend support the general opinion 
that there are variety lipodystrophic disturbances which cannot 
classified under one heading. has long been known that the disease 
not confined either sex. may not necessarily progressive, 


ind does not always follow the course taking fat from the upper 

part the body and adding the lower part. The chief 
factors progressive lipodystrophy are follows 
Trophic nerve disturbances.—Such disturbances have been suggested 

the cause Barraquer, Simons [23], Long and Bickel, Jolowicz, 
Gerhartz and Feer. Klein believes that the pineal gland involved 
early life, and that nerve fibres from subthalamic fat-regulating 
centre produce fat disturbances well other trophic disturbances, 
which gives the following list the twenty-three cases reviews 
and reports: Three with hypertrichosis; two with abnormal perspiration 


one with acrocyanosis; one with cyanosis one hand; one with 
one with polyuria; one with oliguria; one with 
glycosuria; one with trophic disturbances nails; one with greyish 
discolouring skin one with pachydermia one with dry hair 
one with abnormal sebaceous glandular secretion one with alimentary 
glycosuria and one with rhinorrheea. 

Luce’s and Izawa’s investigations tend corroborate Klein’s theory. 
Weber believes that there redistribution fat similar the 
redistribution pigment vitiligo, result some disturbance 
the vegetative nervous system. 


“4 
by 
4 
q 
on 
- 


162 ORIGINAL ARTICLES AND CLINICAL CASES 


Bossert-Rollett reports the case girl, aged whom tic 
douloureux and nystagmus developed after fright. Simons and 
Christiansen have considered muscular dystrophy closely allied 
disease, Christiansen and others have noticed tendency nervous 
and mental phenomena patients with lipodystrophy. Watson and 
Ritchie give the impression, however, that these might merely 
coincidental. would seem that the occurrence nervous phenomena 
too common mere chance. The possibility that profound 
disturbance fat metabolism might affect the nervous system rich 
fats should given more consideration. the case reported 
Wolff and Ehrenclou, severe aching pain, soreness and tenderness, 
especially the lower extremities, but also the upper half the 
body, were noted. Zondek reported that Sarbo found necropsy 
lesion the corpus striatum case progressive lipodystrophy. 
Whether this was coincidental questionable. 

Cases manifesting segmental disturbance suggest basal ganglion 
involvement. Many phenomena progressive lipodystrophy suggest 
disturbance the nervous system, but they are not conclusive. 
well known that such patients become nervous about their appearance. 
Whether not the physiological integrity the nervous system 
impaired open question. 

possible cause progressive 
lipodystrophy disturbance the endocrine system. hypothesis 
pineal disturbances, although applying more especially trophic nerve 
disturbance, also applies the endocrine theory. One his patients 
with polyuria, enuresis, and responded treatment 
pituitary. Many writers have expressed the vague belief that the 
disorder combination endocrine and neurotrophic disturbances. 
That such combination may occur shown Beck’s case, which 
obesity hypophysial origin developed one side the body. 
further support this theory are the cases reported Walsh, which 
obesity developed after epidemic encephalitis. and Soler assert 
that what occurs women with this disease merely accentuation 
their secondary sex characteristics. favours this theory. 
Zondek noted tendency patients with hyperthyroidism retain the 
subcutaneous fat the lower extremities. Simons [23] believes that 
thyroid disturbances are not infrequently associated with progressive 
lipodystrophy. and Soler report seven cases showing 
disturbances the thyroid gland. One the cases series (Case 
began during the first recurring attacks exophthalmic goitre, while 
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two other cases (Cases and basal metabolic rates were high. 
one the cases, however (Case 6), the metabolic rate was low. 

That the pituitary gland has some relation fat metabolism 
shown certain cases adiposo-dystrophia genitalis and pituitary 
tumours. Normal and abnormal sellae turcica have been reported 
progressive lipodystrophy. reports cyst the pituitary 
case progressive lipodystrophy that came necropsy. Sprunt 
mentions two other cases that came necropsy which there was 
complete atrophy the thymus one,and persistence thymus 
the other. 

Although the disease usually begins early life, has been known 
progress women during the child-bearing period, two 
cases. diabetes mellitus can regarded pancreatic disease, three 
four the cases the series gave evidence alteration function 
that organ. has shown that insulin injected into sub- 
cutaneous fat rarely produces local fat atrophy. However, numerous 
studies sugar tolerance and blood-sugar progressive lipodystrophy 
have been entirely negative. Watson and believe that pancreatic 
function essentially normal. 

Disturbances fat disturbances per may 
considered cause lipodystrophy. Mirallié and Fortineau, and 
Hartenberg, overfeeding, were unable deposit fat the atrophic 
apparently was more successful, although administered 
pituitary addition the high calorie diet. Feer found that 
did not ensue after high fat diet. Simons did not note increase 
blood lipase. Campbell reported excretion fat through sebaceous 
glands, but, except for Klein, has not been reported else- 
where the literature. From the cases reported Whipple, Blumgart, 
and Tucker, one must conclude that there some alteration fat 
metabolism the group intestinal Whether this 
mechanical chemical, both, not definitely known. 

Infection.—The part which infection plays progressive lipody- 
strophy uncertain. lymphocytosis occurs some cases. 
Certainly Case the series seemed infective, and Cases and the 
onset followed infections. Certain observers maintain that infections 
alter the brain permit nerve trophic disturbance. 

Heredity and are writers who believe that heredity 
playsa part. Early writers thought the disease occurred chiefly Jews. 
None the patients series were Jewish. The father one 
them died from diabetes mellitus. The uncle another probably had 
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diabetes insipidus. The child one patient had cataracts the age 
and subsequently convulsive seizures and mental deficiency. would 
seem that the evidence for hereditary racial inadequate. 

Congenital defect.—F rank believes that progressive lipodystrophy 
there developmental anomaly the mesenchyme similar that 
osteogenesis imperfecta. reports case showing both phenomena. 
Gezell recently reported case hemihypertrophy child, and 
regarded minimal form twinning. Whether this could 
any way explain progressive lipodystrophy remains for future 
observation and research reveal. 

Pathology.—Except for which rare, 
little opportunity given study the pathology the disease, because 
rarely fatal. However, necropsy data are recorded four cases 
progressive lipodystrophy that showed, respectively, lesion the 
corpus striatum, cyst the pituitary gland, persistent thymus, and 
complete atrophy the thymus. Smith, who examined the skin 
patient suffering from progressive lipodystrophy, 
pathological features follows 

“The skin normal histological structure, except that there 
almost complete absence fat the tissue beneath the corium. Fat 
persists the sebaceous glands, where part doubly refractive 
There are very numerous mast cells the corium, and even the lower 
layers the tissue 

Whipple and Blumgart have described the pathological changes 
so-called intestinal lipodystrophy. They found fat-ingesting phago- 
cytes the intestinal mucosa. Gilchrist and Ketron found similar 
phagocytes the skin their case, which was studied the acute 
stages the disease. not known whether such fat-ingesting 
mononuclear phagocytes are present all cases the early stages. 

Treatment.—To alter the facial appearance subcutaneous injections 
paraftin have been used with only temporary effect. Whole pituitary 
has been beneficial few patients who complained weakness and 
nervous symptoms. Ovarian extract seemed help one the patients 
series. view Sprunt’s experience, rest bed high 
caloric diet should tried. For the intestinal lipodystrophies nothing 
has been particularly successful. Tucker believed insulin was giving 
fair clinical results his case. Five the six cases intestinal 
lipodystrophy previously reported were fatal. 
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SUMMARY. 


The clinical histories seven patients with lipodystrophic disturb- 
ances, examined the Mayo Clinic, are presented. Two the cases 
are unusual: woman lost all subcutaneous fat, beginning the lower 
extremities, two distinct attacks thirteen years apart. Diabetes 
mellitus, splenomegaly, and hepatomegaly developed after the second 
attack. the other case, man lost all subcutaneous fat insidiously over 
period two years prior the onset diabetes mellitus. 

Nervous symptoms, varying degree and nature, seemed common 
the group. The symptoms may due the patient’s self-conscious- 


ness over the change his appearance, physiological disturbance 
the nervous system rich fatty substances. 

Five the seven cases either had showed some signs tending 
towards diabetes mellitus. 

Chief among the hypothetical causes are neurotrophic and endo- 
crine disturbances, alteration fat metabolism, race and heredity, 


infection and congenital defect. 

Little known the pathology lipodystrophic disturbances. 
cases which the skin was examined affected areas, fat was absent 
subcutaneous regions. Fat-ingesting phagocytes have been found 


the intestinal mucosa and the skin few 

Treatment means injections remedy the facial 
appearance has not been permanently successful. few patients have 
been benefited rest bed, ovarian extract, and whole pituitary. 
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ANKLE-CLONUS: THE DISTINCTION THE ORGANIC 
AND FUNCTIONAL VARIETIES 
RICHARD 
From the National Hospital, Queen Square, Lona 


LYMAN. 


THE presence sustained ankle-clonus usually considered 
indication lesion involving the pyramidal tract. certain 
conditions, however, more less regular ankle-clonus can demon- 
strated the absence other evidence anatomical affection the 
pyramidal motor system. clinical aid determining the significance 
foot-clonus under such circumstances has been suggested 
Dr. Gordon Holmes, based the simple procedure bending 
sharp plantar flexion the great toe the foot which the clonus 
the same time being elicited. the pressure the sole the foot 
then maintained constant, and yet the ankle-clonus stops after certain 
latent period, definite lesion postulated. continues 
unaffected the flexion the toe, presumably 
type. 


REVIEW 


The description the Vulpian 1862, 


‘ 


appears have excited systematic (Gowers) the study 
ankle-clonus. was known the literature that period under 
different names, among the French “trépidation 
term which has fact persisted that country the 


present time. The early accounts this “spinal were 
concerned with the rate and amplitude the movements, their relation 
other reflexes and the type patient whom existed. Gowers 
discussed the subject 1879, giving good review the produc- 
tion and characteristics clonus, with graphic records patients 
with different diseases. found the latent period short, and 
was start clonic movements the stretched Achilles tendon 
tap the front the leg’’; accordingly drew the con- 
clusion that the clonic contractions are the result, not reflex, but 
direct stimulation (irritable) muscle the sudden tension 
1880 Waller studied the mechanism the knee 
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phenomenon and and regarded them all 
being produced sudden stretch that excites muscle fibres 
the same year James added the literature further studies founded 
graphic records. Contributions similar lines Horsley 
Herringham [5], MacWilliam [6] and others, followed. Germany, 
Erb (quoted Gowers, q.v.) regarded clonus true reflex, but 
Westphal argued 1876 that the extensor muscles the foot are 
excited contract directly mechanical tension, not the excitation 
reflex. France, Pitresand Fleury [8] gave clear description 
1886 the features and the factors 
influencing it, with illustrative records. Their work apparently settled 
the question the close relationship between ankle-clonus 
tendon-jerks definite reflex phenomena. 

Attention then centred for some time almost exclusively whether 
Gowers had already expressed the definite opinion that occurs 
only cases which there the strongest reason believe that 
However, did not deny 
1886 


there organic change the 
the possibility that might found under other conditions. 
stated that for one case error due clonus being thought 
due organic disease when was really due so-called functional 
state, twenty cases error have arisen consequence the clonus 
organic disease being disregarded, its significance being underrated.”’ 
Mills reviewed the subject later on, agreeing entirely with Gowers. 
the other hand, Buzzard quoted Playfair, saying, 
clonus, quite indistinguishable from that which was charac- 
teristic lateral sclerosis, occurs many cases hysterical paraplegia, 


which, 
Ziehen 1889, ascribed 


took the stand himself. 


the production clonus any one 
1902, brief article Weir 


several possible causes, 
including and neurasthenia. 
Mitchell peared, calling attention differences the physio- 
logical action the gastrocnemius and soleus muscles, being only 
the latter, according him, which extends the foot active contrac- 
has stated repeatedly that true 
sustained clonus never occurs hysteria. described forme 
states has found 


tion true clonus. 


fruste which not sustained. 


only 
does admit intermediary 


movements the foot against pressure. 
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conditions, but maintains firmly that hysteria such can bring such 
alteration the tendon reflexes. Incidentally, appeals the skill 
and finesse trained clinicians—for whom, course, 
can speak with greatest weight—rather than instrumental means, 
for deciding whether clonus true false. And yet graphic methods 
recording foot movemenis have aided others drawing distinction 
between and as, for example, Claude and Rose 
According them, the true form occurs organic disease only, 
and characterized being always regular amplitude and rate, with 
frequency four six jerks per second, and coming stop 
unequal excursion and rhythm, the jerks may rapid 
eight fourteen times per second, and oftenends suddenly. How- 
ever, the same paper, they described hysterical patient who was 
educated them produce clonus clinically indistinguishable from 
the true type, and capable being recognized functional only 
scrutiny graphic records for small irregularities 
movements. accepted true and false types clonus, 
obtaining relatively little effect with either form the attempt 
reinforce the phenomenon done with the knee-jerk. Levi 
contributed observations along the same general lines. added records 
true clonus persons without disease the pyramidal tracts, but 
under deep anesthesia with chloroform ether. This effect 
thetics had been observed long before then Money Buxton 
and others. True clonus patients with functional disease has been 
reported number clinicians, including Bechterew Oppenheim, 
Heard and Diller Brissaud, Dejerine,and Raymond Potts 
described man, considered have been absolutely normal 
person, who presented typical foot-clonus. However, might the 
point note that the conception certain insidious organic diseases 
was not well appreciated those earlier observers now. 
Disseminated sclerosis, for example, might well appeared 
purely functional disorder its initial stages, especially the 
signs cleared remission. fact, Ballet published 
the findings instructive case even better recognized 
group; 46-year old man was diagnosed 1903 neurasthenic 
with transient foot-clonus, but returned 1905 definite 
syphilitic meningitis. 
Several articles have appeared with authentic records ankle-clonus 
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occurring patients with infectious diseases with other toxic states. 
Striimpell found certain cases typhoid, tuberculosis, and 
other conditions where there was emaciation unassociated with other 
evidence disease the central nervous system. Curschmann 
described clonus and suggested that the appearance clonus 
patient with severe kidney disease can warning impending 
some cases his own, and gave his summary list causes 
foot-clonus not due disease the pyramidal tracts, namely, 
icute infectious diseases, chronic infections with (especially 
tuberculosis), shortly before and during the acute seizure, 
epilepsy immediately after the convulsion, intoxication from certain 
drugs (e.g., hyoscin, ether, chloroform), excessive fatigue, exceptional 
cases certain neuroses, psychoses stage excitement, and chronic 
articular rheumatism. 

The more recent literature still shows difference opinion. 
example, Noica and Radovici believe true clonus always 
sign pyramidal lesion. agrees with that view, basing 
his argument part the response post-encephalitic Parkinsonism 
with clonus scopolamine. Although scopolamine produces prompt 
cessation such clonus, there exaggeration clonic foot move- 
ments after the immediate effect the injection has worn off. the 
other hand, Guillain and Barré (quoted Pereira, q.v.), 1916, denied 
sharp distinctions between true and false clonus. They obtained electric 
changes the muscles healthy persons, which were sufficiently like 
those occurring with interruption the pyramidal tracts make them 
consider clonus possible under normal well pathological condi- 
tions. Sollier 1921, distinguished cases which had active 
contraction only muscles the calf clonus) from those 
which showed alternating active contraction the flexors and 
might occur with hysterical with organic contractures. Souques 
reported true clonus with peripheral nerve lesions, secondary 


some cases arthritis. Westphal recorded two patients with 


dementia who presented ankle clonus; there was spasticity 


the extremities, but some muscular atrophy. 

The most exact clinical contributions have been made with the help 
the string galvanometer. 1910, Wertheim Salomonson 
described ankle-clonus consisting series separate muscular 
taking cases lateral sclerosis paradigm. extensor 
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twitch the foot was preceded single diphasic action current 
the foot-extensor muscles. the intervals the string was practically 
still. hysteria, the other hand, the electromyogram showed 
marked oscillations irregular amplitude with regular larger waves, 
one immediately before each clonic muscular contraction which was 
indicated mechanical myogram. addition there were smaller 
waves interspersed throughout the record, suggesting voluntary 
Where there organic clonus, postulated, there true 
hypertonus the muscles, while functional disease voluntary 
impulses are necessary raise the muscle tone enough allow the 
production foot-clonus. 1920, Salomonson reviewed the subject 
and stated that electromyograms provided only absolute and 
reliable symptomatical and genetic difference between the two con- 
Gregor and Schilder made extensive studies the action 
currents number pathological conditions. Their results tended 
break down the sharp distinctions made Salomonson between 
organic and hysterical clonus. Whereas they also obtained some 
records single diphasic action currents with each clonic thrust the 
foot and clear intervals between them (e.g., fig. 40, 412), they found 
various combinations this simple rhythm and superimposed waves 
the hand- and the foot-clonus spastic extremities. usual 
picture true clonus showed one two, less often three, action 
currents for each movement the foot. Secondary deflections the 
the muscle. But they were able demonstrate continuous gradation 
the electromyographic picture between purely voluntary imitation 
clonus healthy person (c.f. clonus), the voluntary 
movements spastic limb hemiplegia, and totally involuntary 
clonus ordinarily elicited patient with spastic hemiplegia. 
Cobb [36] added electromyographic studies 1918. included 
his report two cases which showed tetanic series waves resembling 
those described Salomonson One them was 
obviously organic; the other had post-typhoidal clonus without 
extensor response the great toe, and this patient “liked balance 
his foot would The most interesting point article 
his insistence viewing clonus merely phase retlex activity 
lying between that normal tendon-jerks and that spasm. Con- 
sequently, discards pigeon-holes his classification clonus for 
1925, with 


clinical diagnosis. Pereira reviewed the literature 


emphasis the French contributions. From the observations 


if 
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others, and from his own electromyograms, concluded that there are 
two kinds clonus, that due pyramidal disease and functional 
either clonus exists and then merely reflex, increasing continuously 
from physiological pathological importance, else clonus does not 
exist, and that case one meets with definite voluntary contractions 
the foot. There prolonged shortening the extensors the 
foot, which may voluntary (physiological) involuntary (patho- 
logical). Superimposed that there are then simple contractions, 
which make the clonus. the electromyogram, each initial large 
wave preceding jerk the foot thought originate the 
soleus muscle; the smaller additional waves are believed represent 


overflow other muscles the extensor group. 
THE FLEXION REFLEX. 


Aceording Babinski Prochaska, 1784, was the first 
study flexor withdrawal the leg and foot unpleasant stimulation 
the lower extremity patients with injury the spinal cord. 
Charcot has been accredited with exciting the same type response 
similar patients brusque plantar flexion the great toe. Many 
others have since reproduced those attempt will 
made here review the literature this reflex. has been well 
Riddoch who called the Babinski (q.v.) 
one the reflexes Owre under the title 
and ontogenetically, and others. 

The flexion reflex implies, rule, definite organic lesion the 


spinal cord, but also known occur physiologically normal 


persons somewhat altered form. According Babinski, clear 
can drawn between the physiological and the pathological 
type response. Under purely physiological conditions there are 
greater rapidity withdrawal, shorter duration, more prompt return 
the original position, more uniform amplitude movement, and 
most important—there flexion merely the hip and 
knee but not the foot the ankle. Triple the hip, 


knee and ankle, always, according him, sign organic disease. 


ANTAGONISM BETWEEN ANKLE-CLONUS AND THE FLEXION REFLEX. 


article certain observations made with other physicians the 
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relation the flexion reflex foot-clonus. From that statement 
seems have been common information that time that sustained 
clonus could brought stop sharp plantar flexion the great 
favourable change the nervous centres beautifully illustrated 
cases myelitis existing small zone, the upper middle part 
the dorsal region, leaving below all nearly all the dorso-lumbar 
enlargement the spinal cord almost healthy condition. four 
well-characterized cases that kind that have seen, one them 
with Professors Trousseau and Nelaton, another consultation with 
Dr. Verneuil, and third, hospital patient seen colleagues, 
Dr. Ramskill and Dr. Hughlings-Jackson, there were, usual such 
cases, extremely violent and frequent reflex spasms the lower limbs. 
every instance these spasms once abated and quickly ceased 
when the big toe either the feet was seized and forcibly drawn 
down, flexed much the ligaments the joints would 
Westphal mentioned using the same procedure Germany 
1876. Clinical studies continued made the flexion reflex and 
ankle-clonus. But the relationship between them was apparently 
dropped until 1912, when Marie and Foix revived with the 
addition further physiological explanations basis reflex inhibi- 
tion. the meantime, the experiments Sherrington gave 
exact definition nociceptive (painful) stimuli, well pro- 
prioceptive stimuli (due active and passive the 
limb itself, producing changes shape and tension 
Whereas the superficial methods eliciting the flexion man 
(scratching, pinching, pricking the skin, applying hot cold water, 
are all purely nociceptive—the deep stimuli (squeezing the foot, 
flexing the great toe) are least partly proprioceptive. The procedure 
checking foot-clonus toe-flexion, then, may considered due 
part perhaps defence mechanism (nociceptive origin), but mainly 
the response stretch the anterior musculature the leg (proprio- 
ceptive), apart from any protective withdrawal. Walshe discussed 
clinical features reciprocal innervation the flexion reflex, stating 
that the spastic extensor tone which allows the production clonus 
inhibited that basis eliciting phasic flexor reflex. refers 
the long-recognized fact, example, that spastic limb 
could stopped immediately, and the limb rendered perfectly supple 
and pliable’ forcible plantar flexion the 

Further, practical application this principle appears the nursing 
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lore certain institutions, which toe-flexion commonly used 
way breaking extensor rigidity too resistant yield 
nurses’ hands ordinary manipulation. Riddoch has mentioned stopping 
ankle-clonus with toe-flexion, giving the same article many other 
examples reciprocal relaxation postural reflexes the production 
antagonistic reflex reactions. 1923 Froment reported similar 
inhibition foot-clonus. had graphic records show the relation- 
ship. They proved that arrest the clonus but also 
suggested that was not basis strictly antagonistic reciprocal 
innervation. found that heterolateral crossed extension would give 
the same cessation clonus obtained the homolateral flexion 
Hence, believed checking clonus either means 
which the foot caught and fixed flexion 
synergic contraction antagonists. The synergic action which 
stops clonus when heterolateral crossed extension reflex elicited, 
includes definite contraction the gastrocnemius muscle, 
the soleus. the latter muscle alone which considered responsible 
for maintaining clonic movements the foot. Pereira men- 
tioned his review ankle-clonus its relationship toe-flexion without 
adding anything new about this particular feature. and 
Couretas made differential study clonus exists with lesions 
the pyramidal tract, comparison the false clonus functional 
disorders, and finally clonic foot movements occasionally seen post- 
encephalitic Parkinsonism. Pyramidal clonus consists equal and 
regular contractions, caused only the soleus 
intervention the gastrocnemius, persisting when the subject placed 
ventral position; there voluntary movement and the clonus 
the gastrocnemius and the soleus, disappears ventral 
position, has oscillations greater frequency and more irregular form 
and rhythm; can produced voluntarily some subjects, and 
occasionally may occur secondarily peripheral irritation, which 
case may take the characteristics pyramidal clonus. Parkinsonian 
clonus quite regular the pyramidal form, has large amplitude, 
involuntary, persists the ventral position, does not depend 
contraction the gastrocnemius, associated with exaggeration 
disappears under scopolamine mg. subcutaneously). 

Neat demonstrations the mechanism involved arresting clonus 
toe-flexion are furnished the physiological laboratories. 1924 
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Liddel and Sherrington showed that stretch applied muscle 
provokes contraction it. They choose the knee-extensor for their 


experiments decerebrate preparations. The stretch itself provides 
the muscle. These 


proprioceptive stimulation receptors 
investigators produced evidence suggesting that the knee-jerk and 
patellar-clonus are fractional examples the more comprehensive 
stretch reflex. They were then able inhibit those reflexes stimu- 
lation certain afferent nerves: the peroneal, popliteal, saphenous 
nerves the same side. Plantar flexion the hallux would excite 


lg 


proprioceptive the nerve the extensor longus 
(anterior tibial)—one the nerves used Liddell and Sherrington 


abolish contraction the knee-extensor muscle their preparations. 
Furthermore, Viets had previously shown that could raise the 
extensor tone leg muscles spinal animal contralateral 


peripheral nerve stimulation, that clonus would result soon the 


tonic tension those muscles became high enough for series 
continued self-sustaining twitches take place. Stimulation the 
corresponding homolateral peripheral nerve decreased the tonic tension 


and suppressed patellar-clonus, just was found the case 


Sherrington. 


PROCEDURE. 


The arrest ankle-clonus plantar flexion the homolateral 


hallux has been put into effect during the examination number 
patients The National Hospital, London, and elsewhere, Gordon 
Holmes and the writer. The technique simple that needs 
special description. merely consists eliciting foot-clonus the 
ordinary way. Then, while being maintained with constant 
pressure the sole the patient’s foot, the great toe bent 


plantar flexion. The results have usually turned out expected 
from other findings from the further development the case. Only 
very few occasions did sustained flexion the toe fail inhibit 


the clonus cases which were obviously organic from other signs. 
Quite difference the latent period was noted different individuals. 


There have been instances among these observations which 
hysterical clonus failed continue spite prolonged forceful toe- 
flexion. However, few examples functional foot-clonus were in- 
vestigated, and theoretically there reason believe that there may 
considerable variation the response hysterical patients well. 
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order obtain graphic records, apparatus was devised (fig. 
which has incidentally reduced certain possible objections the technique 


the clinical procedure. operates the principle that the force 


exerted flexing the great toe acts the fixed point, the axis 
the ankle-joint, and that the arm, OA, prevents any shortening other 
than that along the vector, AB, since the lever, CB, the only moving 
part the system through which the forces act. string passes from 
the fulerum, over pulleys the end the lever, CB. Tension the 
string draws the great toe downward plantar flexion toward the arm, 


Fic. 


OA. That arm remains fixed position relation the rest 
the foot, moving with clonus and without changing any way the 
pressure the rigid framework against the sole the foot. The 
clonus maintained, quite independent the lever action the toe, 
with pressure which regulated using springs different sizes. 
Their tension can altered needed before each record moving 
small clamp down vertical rod. The leg loosely suspended 
the knee and ankle, and the foot clamped tightly against 
thinly-padded support along the ball the foot comfort will allow. 
Accordingly, actual shortening the extensor muscles the sole 
the foot when the great toe flexed considered practically impossible. 
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Finally, the patients whom records were obtained stated (with one 
exception) that they felt appreciable discomfort throughout the 
procedure. The exception had hysterical type clonus, which 
neither muscle-stretch nor pain the time the toe-flexion could 


stop. 
Two records have been selected way illustration. 


Time seconds 


Fic. 3. 


Fig. meningo-myelitis with organic clonus, 
arrested forceful plantar flexion the great toe. 

Fig. Functional disorder with compulsive blepharospasm 
and clonus, which could not checked 


The actual procedure superimposing the response sharp 
plantar flexion the hallux ankle-clonus extremely simple, and 
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‘an quickly done during routine neurological examination without 


loss time. The fact that has been used with limited application 


for over sixty years speaks favour the technical facility with 
which can carried out. The rationale has received perfectly sound 
support from the physiological laboratories, where clonus extensor 
muscles leg has been repeatedly abolished stimulation homo- 
ateral nerves, containing afferent fibres, lying the region distribu- 
tion flexor muscles. Stretching muscle—as done toe-flexion- 
vives adequate proprioceptive stimulation arrest clonus the 
intagonistic muscles. carried out quietly, could 
expected realize the significance the manceuvre. Cessation 
clonus could hardly attributed suggestion from mere manipulation 
the test, but, the other hand, the observer left free utilize 
whatever verbal suggestion may care introduce. the results 
reported here, attempt was made influence the patients; they 
were treated alike action and talk. 

flexion the hallux failed stop ankle-clonus 
the 
pyramidal tracts. explanation for that was not always clear. But 


the case patients with organic disease probably involving 
the briefest consideration will provide structural and mechanical reasons 
for stretching the extensor hallucis longus muscle appre- 
ciably merely flexing the great toe the foot some persons. That 
particularly there any tendency toward arthritis. Sherrington 
has shown that the bulk proprioceptive fibres responding stretch 
lie the belly muscle rather than the tendinous attachment. 
Consequently change position the hallux the joint surface would 
not itself give the same intensity stimulation would tension 
the extensor muscle the toe. the results from 
joint sense alone would not selectively directed along nerves which 
nnervate the flexors. same applies, course, the procedure 
the foot, which has been used instead toe-flexion 
eliciting the flexion retlex. 

There also possibility introducing into the act brusque toe- 
enough the patient provide distinct nociceptive 
well proprioceptive factor. organic cases, the literature 
well our own results lead one expect clonus stop anyway, 
whether proprioceptive stimulation exists alone augmented 
nociceptive element. functional cases the addition pain best 
but even does occur does not necessarily invalidate the 
result. Failure check clonus spite pain occurred least once 
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this series observations, and that fact increases the likelihood 
the clonus being strictly functional basis. Moreover, the physio- 
logical withdrawal from nocuous stimulation the foot 
stated Babinski take place only the hip and knee; according 
him, then, even that move would not include dorsi-flexion the foot 
the ankle. The balance would not broken the ankle-joint 
the clonus going on. 

has been suggested colleagues that the great toe 
might shorten slightly but perceptibly muscles the sole the foot 
which are components the extensor mechanism. That might the 
mechanism which brings clonus stop. This suggestion valid 
far adds another physiological factor which may play part, but 
seems possible that could affect the records obtained the 
apparatus described this paper, since the ball the foot was very 
firmly clamped support, allowing observed motion the fcot 
itself. repeatedly arrested organic clonus under those con- 
ditions, and seems likely that the clinical procedure has much the 
same balance elements—predominantly antagonism 
possibly additional slight shortening the extensors the foot. 
does not, however, affect the significance the test regard 
organic and functional clonus. 

Obviously the observer, although intent upon toe-flexion, must guard 
against unwittingly relaxing pressure against the sole the foot while 
the clonus being maintained. 

may interest bring more theoretical considerations 
Tendon-jerks are subject considerable variability under different con- 
are distinctly exaggerated after exercise too much are more 
after certain other drugs, such Emotional factors have 
reflex activity, ankle-clonus appears when there increase 
tone the extensor muscles the foot This not considered 
identical with the observation Gowers (q.v.), Weir Mitchell (q.v.), 
and others, who called attention the possibility obtaining in- 
voluntary clonus the soleus muscle normal persons without their 
having distinctly increased extensor tonus the Let any 
man sit forward the edge chair with the leg least 45° 
let the weight the leg rest the toes. needed aid the 
production clonus, press down with the hand the knee. easy 
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then start the movement. may for minutes, entirely 


unwilled action.” 
limits reflex activity are known merge 


into the pathological along various lines. the plantar response 
described Babinski pathognomonic pyramidal lesion has been 
repeatedly found certain states where anatomic destruc- 


tion the pyramidal tract has been demonstrated (Elliott and Walshe, 
seems that true foot-clonus may occur under certain 
conditions, anwsthesia q.v.), infections and 
other toxic states such (reviewed Tileston, q.v.), 
intimate that pathological physiology rather than pathological 
may bring out true foot-clonus shows disrespect for its relation 
pyramidal function. 

then such sharp distinctions clonus are unwarranted, 
one could not expect the simple procedure plantar flexion the 
hallux settle definitely the differentiation between organic and 
functional origin all cases. Moreover, might hard 
physiological pathologica! the flexor withdrawal the leg 
response toe-flexion under the conditions which elicited 
together with Hence their combination 
considered The importance the whole test, seems, 
subjects who are nearest akin malingerers should fall 
the hardest those whose clonus springs froma physiologico-toxic cause 
are less likely caught; patients with detinite pyramidal lesions are 
expected escape entirely, reacting properly according the law 
antagonistic reflexes. 


SUMMARY. 


(1) Although usually associated with pyramidal lesion, sustained 
ankle-clonus may occasionally have functional 
wtiology. 

(2) Arapid offered clinical aid distinguishing 
‘organic from types clonus. 

(3) consists forcible plantar the homolateral hallux 
while ankle-clonus being maintained. the clonus then checked, 
organic lesion the central nervous system 
in origin. 

(4) The mechanism cessation ankle-clonus flexion the 


ay 
q 
wi 
= 


are relating the flexion reflex. 


(5) This procedure has been described before, although the applica- 


tion has usually not been made differentiating these two forms 


clonus. 
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one exception, injury the intracranial portion the internal 
carotid summarily dismissed the textbooks surgery 
almost invariably fatal. exception the traumatic arterio-venous 
aneurysm which communication develops between the artery and the 
adjacent cavernous sinus. arterio-venous aneurysm this nature. 
usually complication fracture the base the skull, 
this condition, addition the pulsation and protrusion the 
eyeball, the conjunctival and retinal vessels are distended, the movements 
the eve restricted and, finally, the whole globe tends become 
disorganized result increasing dislocation and vascular engorge- 
ment. condition further characterized loud and continuous 
bruit, audible auscultation over the orbit and distressingly audible 
the patient. search through the archives medicine, surgery, and 
ophthalmology has failed reveal any example injury the 
intracranial carotid, apart from those which are immediately fatal 
those which are productive pulsating exophthalmos. This 
deals with such exception, and presented for the 
that there appear good grounds for assuming that similar 
state affairs might not encountered the future, that the condition 
can accurately diagnosed and, the case herein described, 
amenable surgical intervention. 


motor accident m ¢ SUSTALNING 8S titjiti Ch nleved him 


On admission to le spital lis pulse as SO, b d-pressure 100/50 
Consciousness return hours later, and within hours 


there hud been a very considerable recovery of powe in the left arm and leq : 


PRAUMATIC ANEURYSM OF THE INTERNAL CAROTID ARTERY ISS 
ere WUS PAVALYStS OF the lett siath and serei th, and the right third, fourth and 
hi Cranial din nation of vision tit riahd Cue, mprove- 
ent in general condition Jott wed On June Q and 10. Cpistaris, 
lifter arrita Knaland on ‘Sst 1924, he was co val scent, hut suffered 
th recurrence of epistaris al raryingd intervals and of aniounts, Stats 
Septen hei Men ry defective, red cerebration patloi oft right 
/ shee orisu il acuity and fields PVeSsts ¢ f the right third and 
rth and of the lett siath and seventh a he) plegia proptosis, bruit 
nasal examination negative. September 20 Blood-count : red ce 
ed cells Betiwee September 30 and October JT. three attacks of protuse 
which earl provea fatal. i 7 Ligature of the righd 
if they ti / p Sit / rigil 
DETAILED CLINICAL DESCRIPTION 
\ ts. ved 23 On ] 1924 witel at 
closed motor ear, the back seat was sitting, 
aqana hit il tele vraph pole The ly “ly ol the car came off and he Wis picked 
some distance the roadside and bleeding from wound 
n the right side of the head Ot the two othe occupants of the back seat, 


ne sustained a fractured arm and cuts about the face, while the other was 


di Vel had Hils Nose bi ana the ol the lront 


ninyurecd The patient was brought a caistaunce of some twenty 


the Toronto General Hospital 8.15 


admission was unconscious, pulse respirations 24, sighing, blood 


ire LOO 50. There was bleeding from the left ear. The right pupil Wits 
al nd tixed and inactive to light There was ecchymosis of both lids ot 
the left pupil was small and reacted was noticed that 
moved his right limbs, the left arm and leg lay limp and flaceid 


tendon 


about 


rite rio} 


elt. 


rel 


lexes were absent, the knee jerks were active and equal but neo 


reflexes were obtainable the left There was sealp wound, 


1 


in. 


long, running sagittally in. the right the middle line the 
the top the head. depression the skull was seen 


The periosteum was stripped off the bone for either side 


the sealp fissured fracture crossed the posterior part the scalp 


vound almost right angle. attempt was made follow this fracture 


beyond the part exposed by the wound, The scalp wound Wits closed by silk- 


worm gut after cleansing, and several smaller cuts were also 


operation suturing the patient objected and raised the 


and attempted express himself words without suecess 
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9.40 a.m., pulse LLO, biood-pressure During the next thirty-six 
hours the blood-pressure gradually rose, reaching a systolic pressure ot 150 
after which gradually fell again about four hours admis 
sion the patient could but left alone remained quiet 
and asleep. For the first forty-eight hours was necessary empty the 
bladder eatheter and the bowel was the seeond 
day that the right knee-jerk was brisker than the left. 


neck and right shoulder. There was some the neck muscles when 


ondition had now improved and complained 


was made bring the head forward. The fundus was normal 
each side. A small laceration of the mucous membrane over the 
was discovered, about long and the right the middle line. 
was deformity along the infra-orbital margin. complete facial paralysis 
of the left side had now developed el observed on admission 
There was marked recovery power the left limbs. The patient was 
unable to move either eveball past the middle line to the left 

regained developed moderate degree cerebral 
and towards the end the first week tried get out bed and beeame 
restless. His subsequent progress was entirely satisfactory, and 
examination was carried out June The plates showed radiating 
of theright parietal nna temporal bones, with one limb of the fracture radia ins 
downwards and disappearing the middle fossa, immediately 
right petrous bone. slight, shallow depression was also present. 

the right eye and loss inward, outward and 


ward movement the right eve and outward movement the left eve 


Paralysis the left seventh nerve this day was kept waiting 


for some time hot room, and just was put into position 
for hour. 

June 12. The patient left the hospital and went home and Lauined strenctl 
from day day, coming downstairs soon dressed the morning about 
11 o'clock 

June epistaxis which lasted two hours 


June 25.—The optic show definite pallor, more marked the 


eve, Without gross vision diminution visual fields. and 
smell normal. Paralysis the right third nerve longer complete, and 
evelid can raised. Right pupil inactive and accommodation. 
Paralysis the left sixth nerve still complete, that the left seventh nerve 
longer complete. Other cranial nerves normal. The deep the left 
arm and leg are slightly brisker than the right side. responses 
abdominal diminished compared with the right. 
evidence any injury the spinal cord. 

June 30.—Examination the nose and throat revealed explanation 
the from the nose. 
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this time he Was pel 


itted smoke, take little aleohol, bathe, walk, row, paddle canoe, 


for the country. 


and read His rapidly improved, and July 
vent Montreal and sailed for England the was very well the 
country. The patient was now going for motor drives, and began play 
oceasion, and had cold bath morning. 
played holes golf and one set tennis, and woke 
next morning, August his nose the bleeding continued 


three hours. this dav had slight headache, the first had had 


slight headache, and in the afternoor 


while out | short walk, his ose bled uvain very sligl tly. 


19.—While getting out his cold bath the morning, the 


hage from lis nose came on very violently With a great gush He was unable 
» make anyone heat m «and, feeling faint, lav down on the floor, and afte 
some distress fainted, still without any clothes on. He was in the bathroon 


three-quarters hour, and when found had been able 


-oown on and to open the door. He remained in bed all that day, 


feeling weak and with slight headache. The next few davs felt weak and 


ula headache and was kept very Very slight 


morning August 22, and 24. 


September Examination: addition the from the nose 
lready deseribed, transpired that ever the both 


Canada and since leaving it, the patient had had mucus stained with 
blood dropping from the back ol his hose into his throat, which he usually 


August this had every day until the last three during 


vhich had been quite free. There had never been any other discharge from 


nothing the incidents the evening preceding the 
when was Ordinary memory now improving, but 


can read simple book for half hour without 
vetting tired Noise, ¢ pany, &ec., do not hother him in the least Sleep 


excellent, and dreams. 

slightly blanched. The viscera are all normal and the heart sounds are closed 
well-developed and exceptionally good physique, both mentally and 
Cranial nerves: The right optic dise definitely paler than the 
left: visual acuity not well seen with the left eve. There 
5 slight concentric contraction of the visual fields of the right eve, more marked 


since leaving the hospital. 
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blue than white. The right pupil moderately dilated and inactive 
light and Upward, downward, and inward movements the 
right eye are defective. There is slight vertical diplopia, most pronounced on 
looking down and the left, and there also defective the superior 
oblique addition the oculomotor paresis. The left optic dise 
visual acuity visual full. There paresis the left external reetus 
musele, and there is slight weakness of all the museles of the face on the left side 
Other cranial nerves are all normal. There evidence left 
hevond the fact that the tendon-jerks the left side are, brisker 
than those the The abdominal reflexes are present and both 
sides. and both plantar responses Hexon ere is no headache, no proptosis, 
fracture of the cervical spine 

was obvious that the patient had sustained fracture ault the 
skull the right side, one limb which had radiated down the 
the middle line, terminate the neighbourhood the apex 


bone on the left side. His vente ral uppearance cid not seem to fit 


really severe and was thought that possibly the 


blood lost had been unwittingly exaggerated. 
| : } 
explanation of the souree of he haemorrhage Was not arrived at Chere 


none of the ordinary signs of a Ci rotid aneurysm comn 


proceeded from eranulation tissue mt SOmMe necrotic the base of 
the brain, with the sphenoidal sinus. 

His were firmly curtailed, physical 


and all forbidden that gentle walking 


Seplenbhes Examination of hose, ears an t | rout, J ist The 
nose normal and bleeding point can it. antra and 
frontal sinuses are quite bright ith the ears 
drums are intact and rather pale. the right ear normal 
and there is slight loss of air conduction in th t ei The bone conduction 
the range high and low tones ave normal each ear. 

September hour after his walk 
from the nose again with rush, but was controlled 
with little loss of blood 

In view of the recurrence of haemon age i rose, he as admitted 
to a nursing home on September 12 *arth lon ‘hicited the Tact 
that slight nearly always preceded the more severe attacks 

During the next fortnight was given two injections with 
the coagulability the blood. end that time 
his seneral condition improved, but he occasionally found it little blood ut 


the back his especially waking. also complained certain 


persistent right-sided headache, which was new 


the other hand, there was some recovery the funetion the left external 
rectus muscle and the muscles supplied the left seventh nerve. 


q 
¥ 
with the 
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Examination of the blood on September 20, by Protessor L. S. Dudgeon, 
ive the following results: Red cells 5,450,000 per per 


cent.: small per cent.: large per cent. 
large hyaline per cent eosinophiles per utrophilie 
os) pel cent. marked basophil c changes in read cells. no nucleated rec cells 
en: pl itelets numerous The results of the blood examination unfortunately 


Physical signs unchanged, but right visual acuity now 
the evening September had some right-sided headache and 
elt His temperature was F., pulse 92, and the throat 
htly injected and there was dry cough appeared have 
attaek influenza and was kept bed the evening the 


moderately severe from the while the bathroom 


bleeding seemed come from the right nostril before the left lasted 
bout twenty minutes When seen in the early morning ot October 1, he Vis 
it bliunched, had no headache, and seemed fairly well His tempe ature is 
winal, his cough looser and the throat clear The following day he felt quite 
ell and sat up in chia in the evening He went to bed and slept nornally 


the 3rd, when woke find that was bleeding 
om both nostrils He was seen about 4.30 a@.n., al d found to be prostrated 


inched, and drenched with hlo wi, W th a unning pulse ot about 140 \t that 


the bleeding appeared have ceased. had previously been uncor 
Ss is lor a fe He Wis given gr. Ob ut once, wl ich Wits 
peated half an hour later, and after his clothes had been changed he fell 
\t 930 the nurse reported his pulse to be dly palpable. but 
when seen had quite reasonably good pulse LOS, and 
~ ceneral condition was remarkably ood considering the amount of blood 
had lost 
ssible explanation sueh profuse and this was 
presence blowing systolic bruit, audible over the right temple. There 
vas no tinnitus T e decisis n was tl erelore come to to trie the external ana 
ternal carotid arteries on the right side immediately above the bifureati: ny, 
was thought advisable wait until the infection the upper spiratory 
ract had subsided He was therefore kept as quiet as possible and given 


bromide and chloral, gr. doses each every four and 


oses morphia During the next two three 


condition proved, spite the fact that ntly coughed 
all amounts of bl whieh Wiis presumably leaking the n tso-pharyvny 
The blowing murmur now audible over the front 

e head on both sides, slightly more pronounced on the right than the left. 


complains, however, very little headache and throbbing. There 


evidence any proptosis. 
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revealed old and fresh blood. Still some cough and 
rhage Although extremely general condition excellent 


cells 1,950,000 : haemoglobin 35 per cent. : eolour index O'9: white cells 3.880 


blood clots Very slowly: very few blood-platelets seen in films; basophilic 
change 1D red cells well marked, with altered shapes and SIZES 2005) Norn. 
blasts seen: polymorphs per small per 
per large hyaline per cent 

Another severe from the nose lasting 
half hour and treated with injections this attack lost 


the pulse jumped 132, and seemed extremely 


Pulse 120, extremely blanched Operation inder local 


the right inte rnal and external carotid arteries just above the bifurcation of the 


common earotid were tied Mr. Wilfred Prior the operation the 
question of blood-transfusion was discussed, but owing to the great pi icticul 
carrying out and the short time available, the idea was 

persisted in Moreover, the condition of the pat ent had erad wally linproved 
from the early hours the morning throughout the the moment 
tving the vessels 10 Changes were noticed n eithel pupil, ne Was any weakness 


change produced the limbs the left 


Note Mr. relevant here state the 
reasons which surgeon the choice this operation. 
veneral, may said that the surgical treatment internal carotid 
aneurysms, intracranial cervical, proximal ligature, un- 
successful fails through too little effect the circulation rather than 
through too much. dealing with these aneurysms the risk doing 
inadequate operation greater than that damaging the nutrition 
the brain. There fact condition which causes more 
thorough dilatation the collateral blood-supply part than does 
aneurysm its main artery. this case there was special reason 
for assurance that the collateral circulation was already fully prepared 
nourish the brain. The primary hemiplegia was probably due the 
peripheral end the ruptured artery having been obstructed from the 
yet had passed off completely comparatively short time. 
was presumed, therefore, that the left carotid was already 
answerable for the blood-supply the anterior and middle 
territories the right side. 

The traditional treatment internal carotid aneurysms ligature 
the common carotid. defective because allows blood from the 
external carotid—freely supplied across the middle line the face—to 
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pass down through the bifurcation into the internal carotid and 
reach the aneurysm. Ligature the internal carotid itself, again, may 
because allows blood pass the external carotid and 
through the orbit the aneurysm. Clearly then two ligatures are 
give the fullest possible control blood the aneurysm. 
These may applied the two branches above the bifurcation, was 
this case, or, sometimes more convenient, the common 
and external carotids. transverse incision with longitudinal splitting 
the sterno-mastoid was used. gives direct access vessels and 
avoids the permanent depression the contour the neck that apt 
follow the usual displacement the muscle. The operation itself 
trivial, and this fact was felt additional justification its 
done without preliminary blood-transfusion. 

uring the past forty-eight hours. Frequent harsh, dry cough and blood-stained 


ICUs occasionally brought up Nothing seen in the throat and no physical 


signs the chest Restlessness bromide and chloral. 
October normal. Cough less frequent and mucus less 
Od stained The lout ol the patient hats improved, The movements ol 


right eye have definitely improved, put the right pupil is still wide ana 


further loss vision change the right fundus the 


wtive. 

tving the vessels No sign of hemipleg t. The murmur over the skull 
remained The patient was kept limited diet and abso 
itelyv quiet for the next wee k, during whic time his general condition 


continued to improve to a ren arkable extent 
October Murmur over the right side the skull mueh diminished and 


longer audible the left sinee the last there 


been rough systolic murmur audible the apex and base the heart This 

s still present The cough Hats disappeared. There has been no furthe sic 
blood in mucus coughed up trom the throat, and no recurrence ol CyUSTAXNIS 
Further reduction murmur over the right side the skull 


temporal pulse barely palpable. Remarkable mproverne nt in movements 


the right eve, the only musele which is now affected being the SUperlo 


blique The left external reetus has also recovered. T e left side of the face 


emains slightly weak. 

Vorenber 5 Excellent progress. His colour 1s returning and the general 
ondition excellent Murmur over skull longer audible. 

December the past fortnight has been getting up, and for 
vist week has walked slowly out of doors for about twenty minutes each day 
lo day, when blown g his nose, he noticed two or three drops of blood on the 

indkerelnief,. Examination of the nose revealed some crusting rhinitis 
forward, especially the right side, and one two small dilated septal vessels 


[These were sealed with galvano-cautery, and were clearly the 


Which did not reeur 


inte, 
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Visual acuity the right eye has now improved (two 
letters). The right optie dise paler than the left, but shows other change 
There now diplopia. The right pupil rather large and does not reaet 
light, but reacts for the first time. The consensual reaction 
from right left positive, but from left right negative. There still 
slight infranuclear weakness the left seventh nerve. audible 
over the skull and the right temporal pulse cannot The 
rapidly improving and now walking slowly for forty minutes His 
mental condition normal except that has making 
and slower the uptake than was before the accident. 

X-ray the skull shows fracture running down 
temporal region, which loses itself at the base of the brain: no deformation 
the sphenoidal sinus. 

January, 1925, had mild attaek influen 
good this time the vision right eye had improved 
some pallor the right optie dise and slight contraction the 
pevipheral field the right the visual apparatus was normal. could 
read with comfort for long wished, and his general health showed 
departure from the normal, beyond difficulty getting sleep befor 
midnight. 

normal. can play full round golf and walk 


getting Sleep There difficulty reading, 


diplopia. Visual acuity (four letters) right, right 


paler than the left. but the pallor is much less pronounced than it was. The 
vessels the two are equal and normal. bruit over the skull; the 
right temporal pulse absent. Mentally feels still the slow side 
reading difficult his memory poor for recent 
events and forgets trifles. retains very vivid recollection the opera 
tion, but not all troubled has had headache and sign 
epistaxis. The ocular movements are full. The right prt pil is larger than thy 
left and remains inactive light, both direct and consensual; the reaetion 
aceomnodation-convergence Is full. The left pupil reacts normally. 

slight contracture the muscles round the left angle the mouth. 

there physical signs the nervous system. 

sailed for Canada. Shortly after resumed his 
studies Toronto University, and his intellectual powers and general 

\fter six months study took business appointment and has been 
actively employed ever since. He enjoys excellent health and is not disabled 
any kind way. His vision, tested January, unaltered, viz., 
right, left, and the right optic still somewhat pale. The right pupil 
remains inactive direct light, but reacts slightly consensually. 


Dr. 
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view what happened after ligature the carotids, viz., the 
immediate cessation hemorrhage and the more gradual disappearance 
the localizing signs (paresis the second, third, and fourth nerves), 
there can little doubt that the essential lesion was aneurysm 
the intracranial carotid, the wall which had given way and discharged 
its blood via the sphenoidal sinus into the nasal passages. main 
object this paper demonstrate that this diagnosis might have 
been made much earlier date and the risk fatal 
consequently obviated. 

The initial complete tlaccid left hemiplegia was 
noted immediately after the accident, while the patient was still un- 
conscious. Within forty-eight hours consciousness was fully restored 
and power was rapidly returning the paralysed considera- 
tion these facts provides clue the nature the injury. 

The possible causes hemiplegia fractures the skull are 
(1) Widespread laceration the brain; (2) intracranial 
either extradural subdural: and (3) unilateral cerebral 
Apart from gunshot wounds, extensive cerebral always 
associated with gross external injuries and profound shock long 
duration, neither which conditions were present this case. Again, 
hemiplegia never immediate result subdural extradural 
invariably associated, moreover, with return coma there has 
been “lucid with exaggeration existing coma, 
together with other signs increasing cerebral compression. The 
course events this instance, however, was the very reverse, viz., 
immediate hemiplegia with loss consciousness, followed rapid 
return consciousness and recovery the paralysed limbs. 
would therefore appear that the most probable explanation 
hemiplegia was unilateral cerebral the result sudden 
obstruction the circulation through the right internal carotid artery, 
and comparable with that which not infrequently follows ligation 
the common carotid. This hypothesis supported the rapid disap- 
pearance the paralysis during the first forty-eight hours, period 
which coincided with rise arterial pressure from 100 mm. 
its normal level. 

These considerations, together with the localizing signs supplied 
the cranial nerve palsies the side the injury, point the 
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probability that laceration the carotid the neighbourhood the 
fracture, and that the arterial lesion, aided the fall blood-pressure, 
was primarily responsible for the ensuing cerebral 

The disappearance the paralysis attributed the estab- 
lishment the collateral circulation through the circle Willis 
rather than any restoration the through the 
end the damaged vessel fact, highly probable that the direct 
<irculation beyond the wound the artery ceased abruptly the 
moment injury and was never re-established. 

(2) Cranial nerve cranial nerves involved were 
second, third, fourth, and less extent sixth, the right, the 
side the external injury, and sixth, seventh, and possibly eighth, 
the left. The involvement the nerves the left side has bearing 
the arterial lesion, beyond the evidence that the fracture 
followed the lines the transverse fracture the base, 
which passes across the body the sphenoid front the dorsum 
and, turning backwards, loses itself the region the apex 
the petrous bone the opposite side. 

the cranial nerve palsies the right side, the most prominent 
and persistent was that the oculomotor the 


right pupil was noted admission hospital, and complete third 
nerve paralysis was found soon more exact clinical examination 
was practicable. paralysis was present less degree the 
time the arterial ligature, after which gradually disappeared, with 
the exception reflex iridoplegia which persisted. The trochlear 
nerve also was probably implicated from the outset, and paralysis the 
superior oblique was certainly present the time the ligature 
nine weeks later trace remained. involvement the 
abducent nerve was more temporary affair, and the external rectus 
had completely recovered the time the patient reached this country. 

the nerves which traverse the cavernous sinus, the third and 
fourth stand most intimate relation the carotid, closely attached 
its outer side and embedded, like the vessel, the lateral wall 
the sinus 

Moreover, non-traumatic aneurysms the third part the 
internal carotid within the sinus), paralysis the oculomotor 
nerve recognized the most constant the cranial nerve complica- 
tions sixth nerve the innermost the nerves traversing 


the lies free the sinus the first part its course forwards, 
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and finally passes obliquely across the sinus become adherent its 


lateral wall. 
for transient right-sided headache immediately before the 
earlier attacks epistaxis, headache was complained until nearly 


five months after the injury. The pain which then developed was 
referred the right temporo-parietal region; was never severe, and 
never associated with any demonstrable sensory disturbance the area 
supplied the trigeminal nerve. 

The implication the optic nerve less easily explained, since 
does not transverse the will remembered that the carotid 


Sphenoidal 
Sinus 


Fic. section through the middle the cavernous sinus 


artery, before entering upon the fourth part its course, bends upwards 
and escapes from the cavernous sinus piercing the inner layer the 
dura mater which forms its roof. The ophthalmic artery given off 
just after the emergence the main vessel from the sinus, although 
exceptionally arises within the sinus. The carotid, lying now 
direct relation with the base the brain, turns abruptly backwards 
and outwards beneath the optic nerve gain the outer side the 
chiasma. Involvement the optic nerve, chiasma, might 
aneurysms the fourth terminal portion the vessel 
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but not its third part, and various considerations render impossible 
for the laceration the vessel have occurred this case distal 
the origin the ophthalmic artery. other words, have here 
account for disturbance function the second nerve associated 
with arterial injury which must have been sustained some part 
the vessel traverses the sinus, and the three following explana- 
tions suggest themselves. the first place, conceivable that the 
visual disturbance bore direct relation the carotid lesion, and was 
brought about the involvement the optic foramen the fracture. 
support this view Hewett found that out cases 
fractured base examined after death the orbital roof was broken 
one-third, while cases fractured base investigated von 
the orbital roof was involved 79, and the upper wall 
the optic canal was fissured, fractured, 63, which 
bleeding into the sheath the optic nerve. the other hand, 
generally recognized that with very few exceptions fracture through the 
optic foramen leads complete and permanent loss vision the 
side the injury. this connection must remembered that 
the optic foramen crowded thoroughfare, and that the nerve 
embedded the sheath the ophthalmic artery and firmly fixed 
thereby the walls the canal, particularly the upper wall 
Further, the early pallor observed this case without gross loss 
visual acuity not all suggestive primary involvement the 
nerve radiating fracture, while the recovery vision and the 
reduction the pallor after tying the carotids make much more 
probable that the arterial lesion within the skull was directly related 
the visual disturbance. 

Secondly, possible that the optic nerve was compressed the 
blood extravasated the time the injury. This fact was probably 
the case, but the clot became absorbed the disturbance visual 
function should have diminished, whereas the evidence tends show 
rather that increased, since the time the patient arrived this 
country, four months after the accident, was well aware consider- 
able loss vision the right eve. Moreover, anatomical grounds 
difficult ascribe this progressive loss vision compression 
the nerve aneurysm the third part the carotid, since 
this part its course the artery some distance away from the nerve. 

The third possibility that the visual phenomena were not due 
actual compression the nerve, but were merely expression 
severe retinal occasioned interference with the ocular blood- 


4 


TRAUMATIC ANEURYSM THE INTERNAL CAROTID 
supply resulting from aneurysm the carotid the neighbourhood 
the origin the ophthalmic artery. The question whether retinal 
such here assumed, could give rise the disturbances 
met with this case discussed later section. conceivable 
that arterial might compress the wounded carotid itself, 
well the ophthalmic artery, sufficiently obstruct very consider- 
ably the arterial supply the eye, and that the aneurysm, while having 
compressive effect, might also act lake and thereby lower 
the blood-pressure the distal part the parent vessel and its branches. 


Mid Cerebral 


Cavernous 
sinus 


air 


section the pituitary body. scale drawin specimen 
Department, St. Thomas’s Hospital. (Prof. Parsons.) 


obvious objections, however, attach this hypothesis. the 
first place, places the carotid lesion outside the sinus, and therefore 
renders the involvement the third, fourth and sixth nerves unintelli- 
vible, while secondly fails explain the rapid recovery vision 
which ensued after ligature the vessels, together with the more 
persistent pallor the disc. For evident that, the recovery 
vision was due solely increased along the ophthalmic 
artery, the retinal pallor should have undergone proportional improve- 
ment. The theory retinal therefore, 
responsible for the condition, cannot sustained. 

None the hypotheses above discussed afford wholly satisfactory 
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interpretation the facts observed, and the most reasonable explanation 
would appear that the hematoma and succeeding aneurysm were 
not direct relation the nerve, but that the pulsations the 
aneurysm within the boundaries the cavernous sinus were transmitted 
the more distal part the carotid, and compressed the nerve from 
below upwards against the upper wall the optic foramen. 
highly probable that the ophthalmic vessels also suffered compression 
the same way, and the relative retinal anemia produced may 
account for the pronounced pallor the without obvious impair- 
ment vision which was observed early six weeks after the injury, 
that say, time when gross ophthalmological changes result 
lesion the nerve the optic foramen could hardly have been 
expected. Absence venous congestion the globe and retina does 
not militate against this hypothesis, owing the communications other 
than with the cavernous sinus which are still open the venous return, 
namely, forwards, via the angular vein into the facial system, and down- 
wards through the inferior orbital fissure into the pterygoid venous 
plexus. the aneurysm slowly expanded the increasing pressure thus 
indirectly exerted both nerve and vessels led progressive impair- 
ment visual acuity, which eventually fell the 
carotids cutting off the whole the greater part the circulation 
through the sac relieved the compression, and was followed the 
restoration conduction the nerve fibres, except for small number 
which the damage was permanent, manifested the clinical 
condition six months after the operation, visual acuity and slight 
pallor the disc, condition which has persisted unaltered ever since. 

Many considerations, and more particularly the cranial nerve palsies 
and attacks epistaxis, render inconceivable that the carotid can 
have been torn after had emerged from the cavernous sinus, and 
therefore beyond the origin the ophthalmic artery. 

(3) and uncontrollable from the 
nose and mouth recognized immediate and fatal accompaniment 
fractures the base the skull with rupture laceration the 
internal carotid artery arteries. ‘The relations the sphenoidal 
sinus the middle fossa and the upper nasal passages the floor 
the anterior fossa render this phenomenon readily intelligible. 
therefore all the more curious that example epistaxis occurring 
late result intracranial aneurysm, either traumatic non-traumatic, 
appears have been recorded. 

has already been pointed out that the paralysis the left sixth 


4 


TRAUMATIC ANEURYSM THE INTERNAL CAROTID 199 


and seventh nerves evidence the fracture having passed from right 
left across the body the sphenoid which forms the roof the 
sphenoidal sinus. epistaxis known have occurred until six 
weeks after the original injury, although prior that the patient had 
observed that the mucus coughed waking was blood-stained. The 
attacks epistaxis gradually increased frequency and violence, and 
finally culminated series hemorrhages sudden profuse 
that any one them might have proved fatal individual endowed 
with less vigorous constitution. these latter attacks the blood was 
always arterial, and flowed steady continuous stream from both 
nostrils. Such train events obviously compatible with aneu- 
rysmal the earlier, and with rupture the sac the 
later, stages. the eroded the thin roof the 
sphenoidal sinus, and the headache experienced the later stages may 
thus explained 

error was committed paying attention the results 
the blood examination made some days before the final attacks 
epistaxis. Although the red cell-count was normal, nearly 5,500,000, 
the hemoglobin percentage had fallen giving colour index 
Moreover, the red cells presented well-marked basophilic changes and 
other signs immaturity, signifying the efforts the bone-marrow 
compensate for serious draining away erythrocytes from the 
circulation. 

(4) The practically all cases pulsating exo- 
phthalmos secondary arterio-venous aneurysm, loud venous hum 
audible both the auscultator and the patient. the other 
hand, out cases non-traumatic arterial aneurysm the 
cerebral vessels collected noises the head were com- 
plained one case only; auscultation the skull was apparently 
not practised. the present case bruit was audible four and half 
months after the injury, and was heard for the first time four weeks 
later and immediately after the last but one preceding the 
tying the carotids. time was very loud, and tinnitus was 
never complained of, although the patient was frequently interrogated 
the point. Tying the vessels did not immediately abolish the bruit, 
which gradually away until four weeks later had disappeared. 
The bruit was not transmitted the heart, and was always louder 
the side the lesion, and times confined that side. slowness 
its fading was probably due the fact that certain amount 
blood continued reach the aneurysm via the circle Willis, 
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final disappearance may regarded coinciding with progressive 


thrombosis within the aneurysm, leading progressive organization 
and shrinkage the sac. 

The whole question local vascular murmurs gunshot injuries 
the blood-vessels has recently been dealt with Makins who 
states that existence intracranial injury the internal 
carotid may usually determined auscultation the skull, when 
the characteristic systolic bruit, arterio-venous murmur, will 
quotes examples, however, such intracranial injuries, 
but refers case which the absence such murmur led toa 
correct diagnosis. 

The site the carotid the previous section the arguments 
favour the view that the carotid was lacerated the third part 
its course passes forward the lateral wall the cavernous sinus 
the side the body the sphenoid, have been discussed. The 
implication the third and fourth nerves, the more transient paralysis 
the sixth, and the attacks epistaxis all accord with this hypothesis. 
explanation the involvement the less intimately related optic 
nerve has been put forward, and reasons have been given show that 
the injury the vessel must have been some point proximal the 
origin the ophthalmic artery. various considerations render 
probable that the artery was injured the latter part its course 
through the cavernous sinus, but definitely before its exit. The 
comparative rarity injury the vessel fractures the basis 
presumably due the elasticity its walls and its freedom within 
the bony canal which the cavernous sinus the artery 
some extent anchored the dura mater, which pierces both 
entering and leaving the sinus, but this anchorage large extent 
nullified the right-angled bend taken the vessel, which permits 
pass out the sinus piercing its roof. 

The absence this case any communication between the artery 
and the sinus one its most curious features. can merely 
assume that the was situated the inferior aspect the 
vessel, and that the resulting aneurysm expanded this direction and 
into the sphenoidal sinus. Why this does not happen more frequently 

The nature the arterial lesion.—Wounds arteries are usually 
classified contusions lacerations, and the experience the War 
demonstrated that the former, well the latter, may lead the 
formation aneurysms. The precise nature the lesion cannot 
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course determined the present instance, but since contusions are 
particularly apt lead rapidly-spreading thrombosis, condition 
which this case can negatived clinical grounds, and since the 
carotid injury was associated with extensive fracture the base 
the skull, may taken for granted that the vessel was actually 
lacerated bone fragment. The subsequent clinical history 
entirely compatible with what known the common sequence 
such lateral wounds arteries, the development arterial 
The extent the 
and its line extension deterniined any given case 


hematoma and subsequently 


the size the artery, the severity the laceration, the support afforded 
the surrounding structures, and the anatomy the region. 
injuries such the one under discussion, support provided the 
this 
manner basal fractures tend remain localized and 


dura and the skull case and their attachments one another. 


become rather rapidly converted into firm clot, which this case 
the pressure exerted the main may have helped control 
the bleeding 

The process which arterial converted into 
essentially twofold first the contraction the coagulum, 
and secondly the reaction induced the surrounding 
regards the former, the impact the blood-stream opposite the defect 
the arterial wall tends hollow out rounded space the recently 
coagulated blood, and the resulting cavity acquires boundary formed 
the disposition well-marked laminated clot resembling 
that met with typical spontaneous aneurysms. relatively early 
stage the sac, when laid open, presents smooth shining repre- 
senting distinctly new formation, quite independent of, 
little relation size structure to, the primary blood-clot. The 
reaction the surrounding tissues the stimulus afforded the clot 
energetic from the outset and partly responsible for its absorption. 
seen limb, the connective tissue the vascular cleft, the intra- 
muscular spaces, and the muscles themselves become infiltrated with 
serum and abundance leucocytes. induration thus induced 
affords support the original clot and tends prevent the wider 
extension the aneurysm. the base the brain the only reactive 
tissues are the dura mater and its extensions, and these are 
cularly endowed with the property vigorous local reaction all 
comparable with that possessed the soft tissues limb, although 


neural stimuli they are known respond with remarkable energy. 
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must further remembered that the pressure arrangements within 
the rigid skull are equally both the rapid extension 
bleeding and also the absorption any clot which may have formed. 
would therefore appear that the base the skull the limits 
arterial hematoma, and the size and direction assumed any subse- 
quent aneurysm, are governed mainly mechanical and anatomical 
considerations, and that the reaction neighbouring tissues less 
importance than other parts the body. 


THE EFFECTS OBSTRUCTION THE CAROTID 


the case here described the question arose whether inter- 
ference the ocular blood-supply result obstruction the intra 
cranial carotid could have been principal subsidiary factor the 
production the visual disturbances observed, namely, pallor the 
dise, slight constriction the fields, and progressive impairment 
acuity. was evident that, provided the circulation through the 
circle Willis was the origin the ophthalmic artery was 
not involved the lesion the parent vessel, interference with the 
ocular circulation was expected. the other hand, was 
that hemiplegia monoplegia not infrequent consequence 
ligature the internal common carotid, and the present case 
complete but transitory hemiplegia had been conspicuous feature 
the earliest stages. Seeing, then, that obstruction the internal 
carotid from any cause apt followed gross cerebral manifesta- 
tions, did not seem unreasonable speculate the possibility the 
ophthalmic circulation also suffering sufficient degree give rise 


some impairment vision, provided this was particularly looked for. 


such disturbance vision is, however, mentioned any textbook 
surgery which the writer has had access, and although the presump- 
tion is, therefore, that such disturbances not occur, the matter 
seems interest warrant brief note. The question 
may considered from the anatomical, clinical, and experimental 
standpoints. 

almost entirely from the ophthalmic artery, i.e., from the intracranial 
portion the internal carotid. The only vessels with which the 
branches the ophthalmic artery anastomose are those the 
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carotid, and these communications, judged descriptions text- 
hooks anatomy, are neither numerous nor large (see 

regards their collateral circulation, therefore, the ocular and 
cerebral blood-supplies appear the same anatomical footing 
and dependent primarily the efficiency the circle Willis, while 
anatomical grounds justifiable suppose that ligature the 
ophthalmic artery would, altogether apart from 


spreading thrombosis embolism, render the eve bloodless and sight- 


less. The terminal branches the vessels originating from the external 
carotid the two sides anastomose freely with one another across the 
middle line. 


(A) General conditions capable producing retinal 

obviously central (cerebral) peripheral (retinal) origin, while 
further presented the fact that the changes occurring 
the brain retina may due, not the anwmia itself but the 
causes which provoke it, well the general bodily disturbances 
engendered it. Such conditions, therefore, retinal hemorrhages, 
venous thrombosis, the so-called optic chlorosis and 
on, may eliminated from the present argument, seeing that they are 
themselves productive disturbance vision apart from the associated 
retinal 

constriction the visual fields has been observed 
Groenouw and various ophthalmoscopic changes relative the 
appearance the retinal vessels have been described, none which are 
characteristic necessarily associated with impairment 
pernicious the writer has never seen demonstrable loss vision 
apart from widespread retinal hemorrhages. After serious loss blood, 


visual disturbances are common, and some cases their peripheral 


The following list the anastomoses between branches the ophthalmic and external 
ciliary (2) central artery the retina; (3) recurrent; (4) ethmoidal (5) frontal; (6) mus 
mentioned: (7) lachrymal—with orbital branch middle meningeal, with 
orbital and anterior temporal branches superticial temporal, with deep branches 
internal maxillary; (8) infra-orbital branch internal maxillary, with 
angular branch of facial, with orbital and anterior temporal branches of superficial temporal ; 
(9) anterior terminal branch superficial temporal (10) 
angular and lateral nasal branches facial. addition, the anterior ciliary branches 


the lachrymal anastomose with the posterior ciliary vessels, while the muscular, supra-orbital, 
palpebral and frontal branches anastomose with each other small extent. 
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origin suggested the fact that they are times unilateral and 
accompanied early changes the fundus 

quinine, and less extent tobacco, amblyopia, the clinical and 
experimental evidence favour the view that the loss vision 
the result general constriction the retinal arteries with consequent 
retinal 


(B) Local conditions capable producing retinal 

(1) certain cases which compression the carotid has been 
undertaken, slight alterations the filling the vessels the retina 
have been observed, but the changes are inconstant. should also 
remembered that the cervical sympathetic likely included the 
compression. 

(2) Transient blanching the optic disc has been observed 
coincide with the tightening ligature round the common 
carotid 

(3) Ligature the common carotid the recognized 
treatment for pulsating exophthalmos associated with arterio-venous 
aneurysm. The results regards the eye condition are somewhat 
uncertain, but when beneficial may ascribed the reduction 
venous pressure the cavernous sinus and ophthalmic veins consequent 
the diminution arterial blood-supply the aneurysm. Cerebral 
complications are means infrequent, and the mortality the 
operation ranges from per cent. (de Schweinitz) per cent. 
(de Fourmestraux) 

(4) Siegrist collected from the literature 997 cases which 
the carotid had been ligatured for very great variety pathological 
conditions. eight cases considerable blindness the homolateral 
eye followed, but six these sepsis, thrombosis, embolism were 
probably responsible. the remaining two cases, one the left 
common carotid was tied account from gunshot 
wound the upper jaw: the operation was followed cerebral 
complications but diminution vision the left eye, left-sided 
deafness, and symptoms paresis the left vagus. were 
ophthalmoscopic changes, and after three years the vision had improved. 
the second case the right common carotid was tied account 
hemorrhage from telangiectatic tumour the scalp; the ligature 
was tightened the patient became blind the right eye. There were 
cerebral symptoms, and the vision returned three days later, but 
remained misty the time death seven years afterwards. 
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fourteen cases out 997 fleeting visual disturbances occurred, 
but only two these cases were there any cerebral 
three cases from tumour the nostril, cirsoid aneurysm 
the jaw, and nevus the ear) both common carotids were tied 
intervals ranging from three weeks some months. one case each 
ligature was associated with transient dimness vision the homo- 
lateral eye without cerebral symptoms, while the other two the 
second ligature was followed complete blindness the homolateral 
eye which persisted for half hour one case, and more temporary 
impairment vision the other. neither case was there any 
cerebral disturbance. 

Generally speaking, the visual disturbances these fourteen cases 
were the nature retinal syncope. 

cerebral symptoms were frequent complication the 997 
cases, and the mortality was per cent. 

(5) Makins has recently drawn attention the haphazard 
incidence and irregular nature the cerebral complications associated 
with gunshot wounds the vessels the neck and their surgical 
treatment. twenty-seven cases which the common carotid was 
ligatured for wounds, hemiplegia occurred eight per cent) with 
mortality per cent, but none these cases there any 
mention visual disturbance. The fundus oculi was examined 
number men whose common carotid had been tied fourteen 
twenty-one days previously with negative results, but not stated 
cerebral symptoms were present these cases not. 


(i) Injection vessels. showed that with low 
pressures (60 cm. water), when the cadaver the ophthalmic artery 
was divided from the internal carotid and the latter tied, fluid injected 
into the external carotid internal maxillary artery the same side 
could seen flow from the cut ophthalmic artery relatively 
short time, and that finally both orbits and both sides the face were 
filled with the injection fluid. concluded that the ocular blood- 


supply must part derived from the external carotid, the branches 


which communicate freely both sidss. 

(ii) Animal Experiments. has been pointed out Parsons 
that the blood-supply the orbit the lower mammals derived 
almost entirely from the external carotid, and that ascend the 
animal scale the general tendency for the principal ophthalmic artery 
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derived more and more from the internal carotid. the dog 
there large anastomotic branch from the internal carotid within the 
skull which usually joins the internal maxillary artery just before 
ophthalmic artery arteries are given off from that 
the external carotid the dog, therefore, cuts off the 
intra-ocular pressure which lasts for some time, but the eye 
sufticiently supplied with blood through the internal carotid and 
the circle Willis the anastomotic branch. 

Schulten observed fall intra-ocular tension rabbits 
ligature. Michel found evidence gross visual dis 
turbance dogs after bilateral carotid which) ligature. 
reviewing the subject, regards the fall intra-ocular pressure and 
diminution aqueous production the characteristic consequences 
unilateral hgature, together with pallor the eye, and states that, 
whereas and dogs these phenomena persist for two three 
weeks, the ape conditions are restored normal 
quickly, 

The effects carotid ligature the intra-ocular tension man 
have not, far can ascertained, been investigated. 

Before commenting these facts, essential point out that 
the cerebral and ocular disturbances after carotid ligature may be, and 
fact majority cases probably are, attributable the patho- 
logical conditions for the relief which ligature has been undertaken, 
such severe sepsis, toxemia from malignant disease, 
arterial degeneration, and on. Moreover, ligature the vessels 
apt followed thrombosis, which may extend 
throughout the distal portion the vessel its branches, whil 
further danger the possibility emboli arising from the local clot 
the site the ligature from the extending above referred 
to. Bearing this mind, the conclusion appears justified that, 
the absence spreading thrombosis embolism, unilateral ligature 
the common carotid man, with very few exceptions, productive 
demonstrable disturbance vision apart from occasional transient 
and fleeting phenomena, whereas the operation associated con- 
siderable number cases with gross cerebral disturbance which may 
may not permanent. 

This striking difference behaviour might ascribed the 
greater vulnerability the brain sudden interference with its blood- 
supply, and probably true that the retina can tolerate such inter- 
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ference over longer period than the cerebrum without suffering any 
permanent damage. this were the only explanation, one would 
expect obvious cerebral disturbances invariably associated with 


ocular symptoms those cases which the latter manifest themselves 
after the carotid such correlation, however, has not been 


established, and the two sets phenomena seem independent 
one another. Another factor which might account for the anomalous 
behaviour brain and eye essential difference the nature 


their collateral circulations, but for such difference there is, apart 
from the experience clinical surgery, little direct evidence, since with 


the exception injection experiments and certain ocular 


complications met with after injections for the relief sunken 
noses, the anatomical evidence rather favour the view that the 


collateral circulations are similar and dependent each case the 
the circle Willis. This view clearly expressed 
textbooks The ophthalmic artery has very few and 


insignificant anastomoses, that the arterial side the ocular cir- 


culation offshoot the intracranial may be, 


however, that the anatomical evidence deceptive, and that the 


between the territories the ophthalmic and external 


carotid arteries, however small and insignificant they may appear 


the cadaver may, cases where the direct blood-supply obstructed, 


capable supporting vigorous collateral circulation and thus 


assuming considerable clinical importance. this so, and taking 


into consideration the free and extensive anastomosis across the middle 


line between the branches the external carotids, easy under- 
stand how, after ligature the common carotid its two main 


branches, the orbit adequately supplied with 


independently the intervention the circle Willis. 
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aspects 
General Hospital for kindly supplying with full notes the early 
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CENTRAL NERVOUS CONTROL 


can artificially produced slowly injecting warm 
water into the bladder; when certain distention obtained the 
bladder reacts, expelling the water. was found Guyon 


curarized dogs, that this reaction not altered division the hypo- 


gastric the pudic nerves, and therefore must depend the 
integrity the pelvic nerves which were then the only pair remaining. 
confirmed this showing that was abolished division the 
pelvic nerves. this experiment performed female cats under 
ether, passing catheter and gradually distending the bladder 
through it, the reaction found take place, some lotion being 
expelled the side the catheter, but generally appreciable, and 
frequently large, fraction the lotion remains the bladder the 
end the reaction. cat decerebrated under chloroform, and 
then allowed come out the and the same experiment 
performed, the fraction the water left the bladder after the 
reaction inconsiderable and not more than could accounted 
for the mechanical obstruction produced the catheter. The 
reaction abolished division both pelvic nerves transection 

catheter tied into the urethra decerebrate cat without 
any exposure the bladder, and continuous record the bladder 
volume under constant pressure cm. water taken, the 
volume shows rhythmic contractions which are generally very sharp, 
suggesting that they are reflex. Division the spinal cord both 
pelvic nerves abolishes these contractions and leads permanent 
the bladder volume. The same effect produced, though 
less rapidly, the administration chloroform ether. There 
therefore appears doubt that the rhythmic contractions seen the 
volume are fact reflex contractions due distention the bladder. 
determine the level this reflex the central nervous axis, 


The seventh Sydney Ringer Memorial Lecture, delivered University College Hospital 
Medical School, February 24, 1928. 
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only necessary make transections various levels and observe the 
effect the bladder volume. making such experiments 
necessary exclude the violent movements which take place the 
part the animal distal the transection previous injection 
curare, otherwise the contractions the trunk muscles affect the 
when injected intravenously, itself produces similar effect the bladder 
volume chloroform, ether, division the pelvic nerves, transection 
the spinal cord, but given appropriate doses subcutaneously, the 
contractions the bladder remain, though its volume rather increased. 


1.—Cat. Ether. Tracheotomy. Vagus and pelvic nerves each side divided 
Carotid blood-pressure and bladder volume cm. water pressure. ether had been 
given for seven minutes before the beginning the tracing, and none was given during the 
tracing, except during the signals then the whole inspired air came through bottle 
ether. 


while the the skeletal muscles sufficient for the 
this way was found that transections behind plane through the 
posterior parts the inferior colliculi dorsally, and the middle the 
pons ventrally, always led abolition the contractions and 


permanent increase the volume, while transections front this 


plane either did not affect the volume the effect was only transitory. 
may therefore concluded that the reflex contraction the bladder 
which occurs through the pelvic nerves, result its own distention, 
arises the central nervous system about the level the plane 
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through the posterior parts the inferior colliculi dorsally 
middle the pons ventrally 

The effect ether the bladder volume intact cat differs 
from that described decerebrate cat. intact cat under ether 
the effect increasing the ether contraction following latent 
period six eleven seconds, which associated with fall arterial 
blood-pressure. Should the cat hold its breath after the contraction 
has started, the contraction ceases and begins again when respiration 
renewed. ‘This not effect the nervous mechanism the 
bladder, since occurs both pairs nerves the bladder are divided. 
also occurs after the spinal cord has been transected, the vagi 
splanchnic nerves divided both sides, the suprarenals pituitary 
have been removed few minutes previously. 

The best method for examination the reflexes which make 
micturition observe the bladder pressure and urethral resistance 
simultaneously under conditions which can varied will. This 
was done decerebrate cats which had come round from the 
thetic. preferable, but not necessary, use females. median 
suprapubic incision was made, the ventral surface the junction 
the bladder and urethra exposed and divided, and cannula tied into 
each cut end. was connected with warm water mano- 
meter which could filled from this way five separate 
reflexes were found, the first which led powerful contraction 
the bladder. 

The first reflex was the one already described Guyon. the 
bladder volume was increased small amounts regular intervals 
time, certain volume was found, which was more less constant for 
each individual but varied widely different individuals, which the 
bladder pressure suddenly rose over water. pressure 
which excited this contraction was always less than cm. water. 
The reflex persisted after division the hypogastric the pudic 
nerves, but was abolished division the pelvic nerves, transection 
the spinal cord, cocainizing the interior the bladder. The 
reflex must therefore arise the have both its and 


etferent paths the pelvic nerves. evident that the pressure and 


not the volume the essential factor evoking this since the 
volume which excites only constant long the volume incre- 
ments are made the same rate, diminished volume evoking the 
reflex the rate increase volume increased. Mosso and 
Pellacani were the first show that the intravesical pressure and 
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not the volume the determining factor causing the micturition 
reflex. They used bitch which could repeatedly catheterized with- 
out evincing signs annoyance. They emptied the bladder and then 
gradually filled with warm water pressures gradually increasing 
cm. water, allowing four minutes elapse between each increment. 
was found that the bitch always became restless cm. water 
pressure, though different experiments the bladder contained very 
varying volumes this pressure. 

The second way which strong reflex contraction the bladder 
could evoked was running water through the urethra. was 
demonstrated putting volume water into the bladder 
evoke the first reflex, and then gradually raising the pressure the 
urethra manometer until the urethral resistance was overcome and water 
escaped from the external meatus. ‘The bladder pressure rose about 
the same extent the first reflex, after latent period about two 
seconds. This reflex could obtained after division the hypogastric 
nerves after cocainizing the bladder interior, but not after division 
the pelvic nerves. nine experiments the pudic nerves were divided, 
the pelvic and hypogastric nerves being intact; eight these the 
reflex was abolished, but the reinaining one persisted and was 


subsequently abolished division the hypogastric nerves. This reflex, 
like the last, therefore arises the brain and has its efferent path the 


pelvic nerves the afferent path appears be, any rate usually, the 
pudic nerves. 

The third reflex that excites bladder contraction from the 
first two that the contraction was very transient and relatively slight, 
the pressure rise varying from cm. water instead from 
over cm. resulted from distension the proximal part the 
urethra and was demonstrated, after division both pelvic nerves, 
raising the the urethra manometer. After 
certain elevation pressure, sudden slight fall the level the 
manometer was observed without any escape water from the 
meatus, showing that the volume the urethra had increased. The 
bladder contraction always followed this fall. was not abolished 
division the pudic nerves transection the cord, but was 
abolished division the hypogastric nerves. The reflex therefore 
arose the cord, and both its paths were the hypogastric nerves. 

The two remaining reflexes led relaxation the urethra. The 
fourth was evoked running water through the urethra when the 
bladder was empty only contained small volume. The water 
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the urethra manometer was slowly raised. When certain pressure, 
which was fairly constant the same individual, was reached, water 
escaped from the meatus and the pressure fell quickly much lower 
level, which was also fairly constant the same individual. inter- 
mediate pressures were not resisted the urethra during the flow 
water, and were resisted while the pressure was being raised, the urethra 
must reflexly relaxed during the flow. both hypogastric 
nerves does not affect this reflex. After division both pudic nerves 
water escapes from the external meatus much lower pressure than 
previously, and after the escape has led fall pressure 
stop the flow, the slightest increase pressure starts division 
both nerves, therefore, abolishes the reflex. After division 
both pelvic nerves transection the spinal cord, the pressure which 
the urethra resisted when the escape water took place 
did series jets which took longer than the continuous flow 
previously seen, and the fall the pressure was usually not great. 
Manifestations this reflex were therefore not abolished division 
the pelvic nerves transection the spinal cord, but they are altered 
these. The alteration probably due the abolition the 
contraction which increases the effect this reflex means 
the fifth The fourth reflex therefore situated the spinal 
cord and has both its paths the pudic nerves. 

the fifth reflex distention the bladder produces relaxation 
the urethra. The urethra manometer was filled pressure inter- 
mediate between that which was previously found lead escape 
water from the meatus, and that which fell after the escape started. 
The bladder was then slowly filled before, running equal volumes 
equal intervals time. was found that when the reactionary 
rise intravesical pressure occurred through the first reflex, water 
escaped from the external meatus and the pressure the urethra 
manometer rapidly fell. reflex was abolished division both 
pelvic nerves, cocainizing the bladder interior, and was unaffected 
division the nerves. After division the pudic 
nerves effect could produced the urethral resistance remaining 
distension the bladder. Spinal transection did not abolish the 
reflex. After this operation the bladder volume which had previously 
caused the bladder contraction and urethral relaxation had effect 
either except when the volume the bladder was greatly increased, 
leading marked increase intravesical pressure, water escaped 
from the meatus and the pressure the urethra manometer fell 
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consequence. If, after spinal transection, the urethra manometer was 
gradually filled and the pressure which escape water occurred 
was measured various intravesical pressures, was found that the 
greater the intravesical pressure the lower the pressure which the 
escape water from the meatus started. The fifth reflex therefore 
situated the cord, has its afferent path the pelvic nerves and its 
efferent the pudic nerves. 

There function more obviously under the direct control the 
will than micturition. The existence the five reflexes just described 
shows that does not necessarily follow from this that contraction the 
bladder directly under the control the will. Any one the reflexes, 
with the possible exception the third, can bring all the others into 
action. Inthe second reflex the bladder contraction was produced 
running water through the urethra, but there was nothing the 
observation show that the water the urethra was the real stimulus 
bladder if, instead, the real stimulus the inhibition 
the compressor produced through the fourth reflex water 
running through the urethra, voluntary micturition could produced 
action striped muscle without any direct action the bladder. 

both man and the cat urine held the internal meatus, and 
the part the urethra between this and the compressor only 
contains urine during This can shown man 
passing catheter with the opening the end, when found that 
the distance the catheter has pushed in, after has been 
pass the compressor until urine escapes corresponds the 
length the prostatic urethra. man known that the 
urethre capable holding urine when the urethra proximal 
has been destroyed the operation suprapubic prostatectomy 
was found that division the urethra between the 
prostate and the bladder did not lead the escape urine 
cat, even when the bladder was full. both man and 
the cat the closure the proximal part the urethra can shown 
taking X-ray after filling the bladder with some opaque fluid 
Courtade and Guyon found that the pressure necessary force 
water back into the bladder dog was least five times greater 
when had forced through the compressor urethre prostatic 
urethra than when had forced through the prostatic urethra 
only. the compressor contracted more strongly than 
the prostatic urethra man can felt when catheter passed 
Therefore, though urine normally held the closure the urethra 
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proximal the compressor can held the compressor 
urethre, and this part the urethra, though further from the bladder, 
the more firmly contracted. The motor nerves the smooth muscles 
surrounding the proximal part the urethra are the hypogastrics. 
Division both hypogastric nerves the cat, however, does not lead 
paralysis this part the and consequent filling 
down the compressor, although this lesion increases the intravesical 
pressure. division both pelvic nerves, division the 
spinal roots the sacral region both sides, after transection the 
spinal cord, the proximal part the urethra becomes distended down 
the compressor urethre these lesions abolishes the 
reflex, and therefore the intravesical pressure can rise much higher 
than normal, since micturition longer excited before this pressure 
has reached water. The pressure necessary force the 
urethra after paralysis the compressor division both 
pudic nerves, therefore, when its resistance entirely due the smooth 
muscle surrounding the proximal part, found rather more than 
water. The explanation the distended proximal urethra 
after these lesions that the abolition the first reflex allows the 
intravesical pressure rise above that which necessary force the 
proximal urethra. 

When animals are allowed survive after nervous lesions, the 
observed effects are would expected from the facts which have 
just been described, and which were obtained means acute 
experiments. 

Division both hypogastric nerves dogs was shown Mosso 
The dogs passed urine normally and showed that they knew when they 
wanted to. cats the only effect slight frequency micturition 

Division both pudic nerves cats produces varying degree 
incontinence which always slight. Sometimes only amounts 
the escape few drops urine the bladder gently squeezed 
others few drops urine escape times spontaneously, usually 
when the animal making some straining movement, such jumping. 

The effects the division both pelvic nerves were first described 
Lannegrace dogs they are the same For the first 
few days there retention urine with overflow. During this stage 
the animals show signs discomfort, even the bladder squeezed 
through the abdominal wall. pressure maintained this way, 
first there very firm resistance the escape urine, but ultimately 
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the resistance suddenly gives way and allows the urine escape 
the urethra. The relaxation the urethral resistance sudden 
and marked that must active process. period retention 
with overflow succeeded one which the animals are continent 
for long periods; they then pass urine places deliberately selected 
themselves, but the amount passed each occasion always 
they frequently pass small quantities rapid succession. However often 
however recently urine has been passed these animals, there 


always considerable, and usually large, volume residual urine. 
This condition permanent. the hypogastric nerves 
sequently divided, the condition the cat remains unaltered. both 
pudic nerves are subsequently divided, however, the residual urine and 


the urethral resistance both become diminished, the retention with 
overtlow becomes re-established and the cat ceases show any signs 
that knows when wants pass urine. 

Division the sacral dorsal roots dogs and cats 
produces retention urine with overflow. ‘The animals appear 
discomfort, they not pass urine jets and not select places pass 
it. When attempt made express urine from the bladder, the 
urethral resistance felt remain firm and never gives the sudden 
relaxation felt after division the pelvic nerves. 

From the symptoms produced these four lesions the 
nerves, follows that all the afferent impulses essential micturition 
must enter the cord the sacral dorsal roots through the pelvic and 
pudic nerves, that those which give rise the pain retention 
urine must pass the pelvic nerves, and that the pudic nerve carries 
afferent well efferent impulses leading reflex opening the 
urethra. also follows that all the motor impulses essential 
micturition must pass out the sacral roots, but this does not exclude 
the possibility inhibitor impulses passing out the lumbar roots. 

The effects transection the spinal cord micturition are not 
obviously different, whether the transection made between the origin 
the two sets nerves going the bladder front both. The 
immediate effect retention urine with overflow. After some days 
this gradually passes into automatic micturition. this stage, which 
permanent, urine passed intervals series jets, the first 
usually being the largest. The jets often appear occur spontaneously, 
but they can also evoked cutaneous stimuli the perineal region 
anything calculated increase the pressure the proximal 
urethra, such hypogastric pressure holding the animal vertical 


\ 


4 
4 
5 


MICTURITION 


OF 


CONTROL 


THE CENTRAL NERVOUS 


The passage urine often associated with movement the paralysed 
hind limbs. However much urine passed there always appreciable 
residual volume. The escape the jets urine due reflex relaxa- 
tion the urethra, since each time occurs the rhythm the jets can 
seen synchronous with rhythmic contractions the superficial 
perineal muscles. The supervention automatic micturition asso- 
ciated with progressive loss tone the compressor which 
follows the spinal transection. urine expressed from the bladder 
the retention stage, the resistance the urethra will found 
very great, and give way rhythmically, that urine escapes jets 
long pressure the bladder maintained. day after the 
transection the urethral resistance can felt diminished, but the 
rhythmic relaxations remain. Spontaneous passage urine jets 
apparently takes place when the tone the compressor 
diminished that the difference the urethral resistance when the 
rhythmic reflex coutractions occur has become significant relation 
the intravesical pressure. the final stage automatic micturition 
the volume residual urine considerably less than the early stage 
retention. evidence the first and second which lead 
strong bladder contraction, can found cats which have developed 
automatic micturition after spinal transection, and which have 
subsequently been decerebrated and examined the way already 
described. There therefore reason suppose that any recovery 
bladder contraction occurs with the appearance automatic 
micturition after spinal transection. 

decerebrate cat kept alive carefully regulating the external 
temperature, spontaneous micturition can occur normally without any 
residual urine. The plane decerebration passes approximately between 
the superior and inferior colliculi dorsally, and through the origins 
the third nerves ventrally. therefore, that all reflexes essential 
the performance micturition must arise behind this plane. The 
plane between the posterior part the inferior colliculi dorsally and 
the middle the pons ventrally has already been stated contain the 
position the first reflex. exploration this plane with 
instrument was found that there was part the brain, the 
destruction which both sides cats was constantly followed 
inability empty the bladder, whereas the destruction neighbouring 
parts was not. This part the brain was situated short distance 
ventral the internal edge the superior cerebellar peduncle, 
extended from the level the posterior end the aqueduct front 
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the level the middle the motor nucleus the fifth nerve behind. 
The smallest extent the central nervous system, therefore, which 
compatible with the performance micturition must include this part 
the brain front and the origin the sacral nerves behind, together 
with the connections between the two 

After destruction either side the posterior part the aqueduct 
its ventral half outwards the mesencephalic root the fifth 
nerve, micturition takes place normally, but the cat has knowledge 
when going take place. This lesion, therefore, must have 
involved the centripetal path from the origin the micturition reflexes 
higher part the brain. 

urinary bladder present many fish. always situated 
the dorsal side the rectum, and its homology with the mammalian 
bladder appears, least, doubtful. Nothing appears known about its 
nervous mechanism. two eels, which had been with 
per cent. ether water and the spinal cord divided just front the 
dorsal fin the and 22nd respectively, there was 
abnormal dilatation the bladder when they were killed with ether 
water after sixty-six and nineteen days respectively. 

other vertebrates which possess urinary bladder, situated 
the ventral side the rectum, mammals. Except eutherian 
and metatherian mammals, cloaca present into which the bladder 
and ureters each open separately. 

urinary bladder present all amphibians. the frog its 
peripheral nerves were shown Gaskell and Horton-Smith 
closely resemble those mammals. The 9th 
but not the 8th, ventral spinal roots give rise bladder contractions 
when stimulated, the 7th requiring stronger stimulus than the 
other two. The fibres the 7th pass the bladder the ramus 
communicans and the sympathetic, whereas the %th and fibres 
pass the sciatic plexus. spinal root arrangement was shown 
Dale the same the toad. the frog, toad, newt and 
spotted salamander transection the brain between the cerebellum 
and mid-brain results over-distended bladder, whereas tran- 
section appreciably front this level does urinary bladder 


amphibians, therefore, resembles that mammals, not only its 


rather complicated arrangement peripheral nerves, but also the 
fact that, although developed from the posterior end the body and 
innervated from the most posterior the roots the spinal cord, 
controlled from the anterior part the hind-brain. These facts point 
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the conclusion that the bladder amphibians and mammals the 

The only obvious use urinary bladder mammal prevent 
the animal smelling owing saturation with its own urine. Otherwise 
the mammal would either fail catch its prey fail escape detection, 
according which the two common modes life adopted. The 
bladder can hardly have been evolved for this reason, since urine only 
acquires odour when the animal has developed the power con- 
centrating it, and the odour only acquires importance mammals exist 
smell it. therefore appears that the mammalian bladder must 
have been evolved for different purpose that for which now used. 
The amphibian bladder cannot any use the animal the same 
way the mammalian, since the urine odourless. From its relatively 
enormous size would seem that the bladder must have 
some important function. was believed Townson that 
frog’s bladder contained water, because the fluid was colourless and 
tasteless, and that though this water was frequently squirted the 
when the animal was trying escape, other times the 
bladder served reservoir water for the use the animal when 
was getting dried up. Subsequently was found Davy that the 
fluid the frog’s bladder was urine, and Townson’s hypothesis was 
neglected without any reason, since absorption water from the urine 
occurs the intestine birds. hypothesis correct, the 
bladder was originally organ for storing water and putting into the 
circulation required. circumstances the fact that the bladder 
acts from the anterior end the hind-brain would become much less 
surprising. 

Among reptiles urinary bladder present the tuatara, all 
chelonians and most lizards, and absent all crocodiles, all snakes 
and few lizards; also absent all birds. 

lizards the bladder small and contains very dilute solution 
uric acid, yet white masses solid uric acid are passed the excreta, 
birds. follows, either that some the urine never gets into 
the bladder all, that the bladder periodically empties itself into the 
cloaca, the contents which are not voided the outside until water 
has been absorbed from the urine. either case the bladder would 
seem process degeneration. four green lizards the 
cord was divided various levels from the 12th the 24th roots, and 
the animals kept alive from two days ten weeks. none was the 


bladder abnormally distended when they were killed. another 
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experiment the cord was excised between the 26th and 
which includes the main part the hind-limb plexus, the animal was 
killed three weeks and there was distension the bladder. 

The bladder better developed tortoises than lizards. the 
common land tortoise not uncommonly contains soft concretions, but 
these are not common the European pond tortoise. seven 
pond tortoises the cord was divided just behind the brachial 
plexus, and the animals kept alive for periods varying from two weeks 
year. Innone the seven was the bladder found distended 
more than normally may be, and two was empty. similar 


experiment was made common land tortoise which survived nine 


ten weeks; this case also the bladder was not distended. The 
same result was obtained three pond tortoises which the 
cord had been divided the 19th root, which about the middle the 
sciatic plexus, and the animals kept alive from one fourteen weeks. 
another European pond tortoise the cord was excised between 
the and 23rd roots; when killed three weeks the bladder con- 
tained only seems, therefore, that spinal transection not 
followed over-distended bladder reptiles. 
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TRAUMATIC PNEUMOCEPHALUS. 
AUBREY LEWIS. 


nal Hospital, Queen 


accidental entrance gas into the cranial cavity, dis- 
tinguished from its formation there organisms its artificial 
ntroduction, has, nearly all the reported cases, followed severe 
injury the skull. number these cases fifty, but the con- 
dition certainly not rare this would suggest. The symptoms 
slight and the absorption the air—the gas always air 
these cases—may proceed uneventfully, that unless pneumocephalus 
looked for may pass unrecognized. the other hand, quarter 
the recorded cases have ended fatal infection the meninges. 
seems, therefore, worth while discussing the origin and clinical 
features this easily overlooked, but dangerous, condition, and reporting 


two more cases. 


constable, aged 21, was admitted the National 
tal, Queen Square, under the care Dr. Gordon Holmes, February 28, 


Spl 


November, 1926, was following some burglars motor cycle, 
skidded and was thrown: his right hand and his legs 

felt had not, however, struck his head. gave the 
ase and was returning when collided head with another policeman. 
They knocked their heads together, but the patient was not stunned, and was 
with little support climb into nearby lorry. was taken 
where remained conscious until half hour after admission 
began bleed from his left nostril. They packed his nose, and 
given morphia; then lost consciousness. Next morning awoke 
eling fairly clear the head, but his right eye began show swelling and 
his left eve also became but was not swollen the 
remained bed hospital for three and half weeks. skiagram 
showed fracture through the nasal process the right superior maxilla, 
ell fracture, with angulation, the ethmoid. There was evidence 
air the cranial cavity. the first two days had severe stabbing 
pains the right side his head, lasting for hour so. vomited 
nee. ten days after admission the hospital trickling clear 
had begun his left nostril; this occurred especially when bent his 
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head down. lasted about week and then stopped. saw double 
directions for about three weeks after the accident; still saw double 
looked downward. January, 1927, started work again, but gave 
within week because his memory failed him. 

the middle January had attack influenza with headach: 
especially the right side, coryza and cough and was confined bed for 
days. day two before, day two after this, was not sure 
his right hand suddenly went stiff,’ which meant that 
like electricity went through his forearm and hand. The right hand becam 
more awkward, and within day two noticed that his right leg 
becoming weak, and that could not move the toes his right foot. 
could not comb his hair hold knife securely with his right hand, thoug 
seemed strong enough. This condition his hand improved, but did 
swing his right arm freely walked. The condition his leg had 
changed. 

was found well-developed young man, pleasant, intelligent, 
with apparently good There was disturbance speech evident 
Smell was much impaired with neither nostril any odours 
The visual acuity the right eve was with Snellen’s types, left eye 
There was limitation the visual fields. ophthalmoscopic examination 
the right was found have blurred edges and show two dioptres 
swelling; the left showed little but swelling. Intraocula 
tension was mm. the right eye, mm. the left. 

The pupils were dilated, the right larger than the left, cireular and central 
The left reacted well light, directly and consensually, the right more 
sluggishly. Both reacted well convergence. Movements the 
were good except looking downward, when the right lagged behind thy 
left and deviated little outward, the patient then seeing double. The 
seen with the right eye was about in. the left and underneath the 
image the left eye, its lower part being slightly tilted the right 
Examination the other cranial nerves did not show any disorder. 


The other abnormal findings were awkwardness the right hand 


weakness and inereased tone the right lower extremity, slightly mor 


active deep reflexes the right side; variable, and times 
extensor plantar response, and tendency drag the right foot and hold 
the right arm his side when walking. 

March the patient’s head was X-rayed, and area diminished 
density was evident the left fronto-parietal region. 

March there had been improvement the freedom movement 


the right lower limb and the patient’s gait; longer needed cane, 


dragged his foot less and held his right arm less stiffly. There was 
change in the retlexes, but it was no longer possible to obtain any patella 


clonus. Next day lumbar puncture was done; the fluid was clear and 


colourless, contained four cells per cubic millimetre and per cent. tota! 


| 


protein, and yielded negative Nonne-Apelt, Pandy, Lange and Wassermann 


reactions. His blood also gave negative Wassermann reaction. 
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After the lumbar puncture had headache when sitting upright and 
ought his right hand became clumsy again. The headache disappeared 
radually, however, and was never severe. His right hand and arm came 


eel normal again, his leg improved and was longer possible obtain 


extensor plantar response. This state had been reached March and 


\pril was discharged. 
was readmitted June 1927. For fortnight after leaving hospital 
been well; then (April 29) while standing the door his home 
suddenly felt ill and found that could not speak plainly. muttered, 


moved chair which sat down, and then became unconscious. 


Fig. 1.—Antero-posterior view, showing subcortical collection air (A) left fronto 


parietal region. (Case 1.) 
ninutes later recovered consciousness and after few hours felt quite well 
ind remained for eleven days. then had another attack, while out 
walking, which could not speak but remained lay down 
ind after few minutes was able continue his walk. had felt well since 
then except for slight pain over the left side his head week before 
eadmission. still saw double when looked down. 

re-examination his ability recognize smells was found have 
proved; his visual acuity was each eye; both margins were 
ndistinet, especially on the right side. The dises were very red and the veins : 
the right retina. The size the pupils and their reactions, the 
novements the eye and the diplopia were before. The examination 

motor system did not reveal anything abnormal; the were all 
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active and equal, except that the right plantar reflex was equivocal. will 
seen, therefore, that far physical examination went had improved. 

June another radiogram was taken: showed the same appearance 
the previous one (see fig 1). 

The patient was given mixture containing sodium and potassium bromid 
and during his stay hospital (seventeen days) remained well. 

went home and remained well for six days: then (June 24) whi 
reading, suddenly found that could not speak but could only 
noises: remained conscious and after had lain down 
minute it was all over and he could speak easily. He did not have ai 
headache after it. The next attack was July suddenly found hin 


self unable speak articulately, stepped inside room and lay down and 


last thing remembers was that his head and neck back the righ 
was unconscious for quarter hour, coming himself gradually 
The only subsequent attacks had been September 23; one oceurred 
the night, and half hour after waking the following morning 
another attack during which did not unconscious. After this fit 
could not speak plainly for ten could think plainly but cou 
not utter thoughts words.”’ 

For day and half before the attack July had numbness 
right leg which was longer present after the attack, but had had 
numbness since less degree, lasting about half day and not 
attack, 

was found when was readmitted hospital September 27, 1927, 
good general health, quick, co-operative, pleasant, with good 
and occasionally hesitated and once twice stammered 
could not distinguish odours, but was aware very strong ones, such 
Visual acuity was with each The visual fields were 
normal extent. The edge the right dise was little blurred 
dise slightly swollen dioptres), the left dise was normal. The pupillary 
reactions and diplopia were previous examinations. Apart from 
findings nothing abnormal was discovered both plantar reflexes were flexor. 

had constant slight headache over the left side the top his head 
and complained numbness his right leg. 

October the the edges the right had become 
more evident and was pinker; there was also some blurring the 
edges the left dise. 

October 29, another radiogram was taken; the same large, 
detined translucent area was seen the left parietal region over the 
upper part the Rolandic area. was, however, slightly smaller than before. 

There was not any tenderness anywhere over the skull and there was 
ditference observed the percussion note. 

October 28, 1927, operation was performed Sir 
large bone was turned down over the left parietal region and opening 
the dura which was not noticeably under tension, area brain 
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limited the midline, and laterally, front and behind the markings 
the veins and sulci, was seen bulging slightly. was much paler than 
the surrounding regions. Its posterior border was in. anterior the 
measured in. antero-posteriorly, in. in. from side side. 
Several veins coursed over and the markings the smaller sulei were visible. 
hollow needle was inserted and the surface the pale area sank quickly. 
When the opening was enlarged fluid and few bubbles gas 
escaped. The cavity was fairly large, was situated the substance the 
brain, had smooth walls which were little darker than ordinary brain tissue 
washings from the first irrigation the were saved and examined but 
other evidence changed blood was irrigation 
the dura mater and the bone flap were replaced and the skin edges apposed. 
the morning the day after operation seemed fairly well and 
cheerful and spoke plainly. had headache. the next morning 
had fit which lasted seven minutes and was followed aphasia and 
paralysis his right wrist and fingers; held his fingers 
abnormal signs were found the left side. the right side 
neither supinator, biceps triceps reflexes could elicited; quick upward 
the great toe followed plantar 
Within two days the aphasia and other symptoms cleared up. 
November felt well, had headache, but the papilladema was 
still considerable. During the rest his stay hospital was well, his 
wound healed and the diplopia was the only abnormal physical sign, save for % 
the slight papilladema which radiogram 
November 30, 1927, which showed trace gas remaining. 


Early February, 1928, had another fit. March came 


hospital; re-examination the eye-grounds, the reflexes, the motor and 


sensory systems showed nothing abnormal. Five days after this had 


fit, and during the following fortnight two more. The fits were the 
sume kind those above; during them has bitten his tongue 

ind passed his urine. also, for two three days time, had feelings 


numbness the right side his body. 


aged 46, was thrown from his bicycle September 16, 


(ase 


1927, injuring his right shoulder and the right side his head. There was 


bleeding from his nose which continued for two hours. About hour and 


after the accident beeame gradually unconscious and vomited altered 


his evelids were swollen with extravasated blood, that his were 


blood 


completely closed. There was depression about the size halfpenny 


the right side the skull. recovered consciousness after twelve hours, 


and improved that ten days later got up. was then noticed that 


there was watery discharge from his nose, and this had continued since. 


During the third week after the accident became incontinent, drowsy and 


began vomit. October his skull was trephined 


removed from the temporo-sphenoidal region. seemed better after this, but 
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was still incontinent gradually became drowsy and would not 
eat because swallowing made him cough, and this increased his 
headache was the forehead and behind eyes. During 
stuporose, and January was admitted the Nationa! 
Hospital, Queen Square, under the Dr. Gordon Holmes. 


was found stuporose his temperature was F., the pulse 


140. was possible examine the cranial nerves, nothing abnormal 
was found. The deep retlexes were more active the left side the body 


Fic. 2.—Antero-posterior view, slightly oblique, showing air the frontal lobes (A), 
the lateral ventricles (B), and the third ventricle The trephine wound can seen 
the right (Case 2.) 


where there was also extensor plantar reflex. The left hand was tremulous 
and wrist-clonus could obtained. was incontinent urine and 
His back and neck were rigid, and Kernig’s sign was present the left side 
There were bedsores on both lower extremities. Over the right side of the 
forehead was scar (from the operation) and defeet the bone large 
hen’s egg. The cerebrospinal fluid was colourless, but turbid, with 


coagulum. There were 950 cells per emm., which per cent. poly- 
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morphonuclear, per cent. mononuclear. The chloride content was 0°75 per 
cent. There was rather weak direct reduction Fehling’s solution. 
organisms were seen films. 

was taken January 1928; besides the trephine wound 
the right side the skull, the appearances gas could seen both frontal 
lobes, the communicating with each other, the lateral and third 


ventricles and the basal subarachnoid space (see figs. and 3). 


Lateral view showing air the frontal lobes (A), the lateral ventricle (B), and the 
basal space (C). (Case 2.) 


The patient remained stuporose, taking only fluids and coughing good 
leal, until his death January his stay hospital 
Was observed. 

autopsy (Dr. Greenfield) trephine wound was found the right 
fronto-temporal region. The convolutions were flattened the vertex, and 
there were yellowish purulent streaks besides the veins the vertical 


ver the cerebellum was reddish sanio-purulent exudate. The right frontal 


lobe was slightly adherent the dura, and was soft and boggy. The left 
lobe was similar but thinner-walled, and removal burst, leaving 
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its wall attached the cribriform plate the ethmoid and 
mater. each frontal lobe cavity was seen, communicating 

channel about em. diameter with the anterior horn the lateral 
the same side. The cavity the left side was for the greater part smooth 
walled, that the right side had somewhat roughened wall from infection, 
and contained sanio-purulent fluid like that the posterior 
were numerous small vessels seen the walls the The 


shape and situation the cavities may seen the photo- 


Horizontal section, showing the frontal cysts, each communicating with the 
lateral ventricle the same side. (Case 2.) 


graph the brain horizontal section (fig. 4); the depth the 


was that the left em. 

removal the brain-detritus left eribriform plate 
was found through the dura and bone about em. behind the 
through which probe could passed into the space. Owing 
the tearing the brain tissue was not possible determine whether this 


opening still communicated with the cyst the left side. injury the 


right ethmoid plate was orbital surface the right frontal 
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lobe was bruised. There was infection the sphenoidal ethmoid sinuses. 


the visceral organs bronchopneumonia and early atheroma the origin 


the aorta were found. 

sections smooth part the wall showed 
proliferation neuroglial tissue with swelling neuroglial cells and little 
ound-celled infiltration around the vessels, with many plasma 


GENERAL CONSIDERATIONS. 


The first the above cases typical one. matter what the 
cause the opening the skull—a gunshot wound, motor 
collision, fall, eroding pituitary tumour, intracerebral abscess, 
operation—the general features the condition are 
lesion opening the inner wall one the cranial air cavities (most 
frequently fracture into the frontal ethmoidal cells), escape 
fluid from the neighbourhood the fractured bone, symptoms 
irritative space-limiting intracranial lesion, and X-ray picture 
which one can recognize that there gas the cranial These 
features are present the cases recorded above. must admitted, 
however, that none these always present. Thus, 
case the cranial air sinuses were intact, the entry air occurring 
through peculiar valvular opening the parietal wall (cf. also Scott 
and Hansemann). Ina number cases escape from the nose 
ear was observed. The condition has been discovered accident 
patients who seemed quite well; Chiari’s and Wodarez’s cases 
radiogram was taken, while many cases have been diagnosed because 
the history and symptoms, independently X-ray picture, else 
the latter has been overlooked and the condition first recognized 
operation autopsy. Where adequate skiagrams have been taken they 
are decisive settling the diagnosis. 

The mere discovery the presence air, however, not great 
moment from the point view treatment order 
get light these matters one must consider how the air has entered 
the cranial cavity, where has lodged and what has happened the 
track along which passed. 

There are diverse statements these points, corresponding 
doubt the varying features the individual cases. The following 
some them. Air enters the subarachnoid space the time 
injury, within few hours, and passes the foramina Luschka 
and Magendie into the ventricular system. gets into the ventricles 
directly through tear the wall the third ventricle. Lacerated 


q 
4 
4 
4 
we 


CLINICAL CASES 


230 ORIGINAL ARTICLES AND 


brain tissue undergoes colliquative necrosis and replaced fluid 
which flows away through the cranial aperature and its turn 
replaced air. Air enters the subdural space and remains there for 
weeks months. Sneezing, coughing, straining nose-blowing drives 
air into the damaged brain directly from without, subdural accumu- 
lation air during such tension-raising exercises breaks through into 
the lateral ventricle forms air cyst the cerebral substance. 
valve present which lets air but not out; lets fluid out, however. 
The air enters from the frontal, ethmoid sphenoid sinuses from 
the mastoid. fragment shell draws air into the skull behind 
forces shot the mouth raises the pressure the upper 
air spaces such extent that with the shot certain 
quantity air other gas penetrates into the interior the skull,” 
even, somewhat transcendentally, the sudden application 
force the skull there some way produced certain degree 
negative pressure within the calvarium, and into this vacuum there 
aspirated ahead the expanding brain certain amount 

Though some these statements are disputable 
plain that the development pneumocephalus does not always come 
about the same way. rules for operative have been 
laid down which might have been more properly restricted cases like 
those the writer had observed. The different conditions which favour 
the entry air into the skull and the effects produces are, therefore, 
considerable importance. 

the main requirements for the development the condition 
tear the dura mater; only one case epidural aerocele has been 
recorded and many later writers have doubted the accuracy 
this diagnosis. The paramount the dura mater keeping 
the cranial cavity closed shown the cases 
cerebrospinal which rupture the dura has been followed 
ieakage into the nose cerebrospinal fluid (Locke 
Matzdorff Since fractures the base the skull and 
the frontal bone that the air sinuses are laid open, the close attachment 
the dura the bone these regions favouring factor. 

Upon the point entry the air chiefly depends its immediate site 
Dandy has pointed out that whereas the neighbourhood the 
posterior ethmoidal and sphenoidal cells the subarachnoid space with 
its cisterns capacious and the subdural space scarcely existent, 
quite otherwise one approaches the convexity the brain; that 
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where air enters the skull through the frontal anterior ethmoidal 
cells must pass into the potentially large subdural space, for there 
room for here beneath the arachnoid membrane. state- 
ment that subdural collection air, external 
always the primary stage the formation intraventricular intra- 
cerebral pneumatocele therefore needs qualified unless one assumes 
from his silence about subarachnoid collections that any form extra- 
cerebral air included the term which 
uses synonym for subdural pneumatocele. These considerations 
have important bearing the appearance the most characteristic 
symptom the condition, flow watery fluid from the nose ear. 
evident that where there true i.e., where 
cerebrospinal fluid that escapes, either the subarachnoid space the 
ventricles have been opened. escape large quantities cerebro- 
spinal fluid could scarcely occur from the subarachnoid space the 
frontal region; there might considerable subdural pneumatocele 
here without any being observed, and the other hand the 
copious escape fluid after frontal fracture will point strongly 
transcerebral irruption air into the lateral ventricle (cf. Eggers’ 
case). 

The immediate location the air prognostic importance; 
the subdural space air may remain unabsorbed for over ten months 
(Cotte’s case), whereas from the subarachnoid space small quantities 
its absorption matter hours; since, however, subarachnoid air 
usually associated with filling the ventricles also, the complete absorp- 
tion may take about fortnight, supposing the influx has ceased, 
although the bulk the air disappears three four days. The 
findings after the artificial introduction air for diagnostic purposes, 
pneumoventriculography, tally with those obtained these cases (cf. 
Jacobi 

There the further prognostic consideration that infection more 
likely reach the meninges the presence sphenoidal and posterior 
ethmoidal lesions which open the basal cisterns. Teachenor 
however, bases his advocacy draining the frontal sinus after compound 
fracture the great likelihood infective material being forced into 
the cranial cavity and leading meningitis. The path infection the 
fatal cases pneumocephalus after frontal injury difficult determine, 
drastic operative measures had been undertaken, including removal 
part the wall the sinus. The almost inevitable death from 


meningitis patients with cerebrospinal rhinorrhea, 
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which the lesion usually connection with the basal subarachnoid 
space, evidence the greater danger openings into the latter. 

speak the escape fluid cerebrospinal rhinorrhcea 
liquorrhoea not always right. ‘The fluid may reaction-product. 
Where there copious flow one would conclude that cerebro- 
spinal fluid that running away, and some cases tests have shown 
that this so, but since air mild cerebral irritant and may lead 
the production sero-sanguinous fluid there are, doubt, cases 
where from the air-filled defect the injured brain fluid drains away 
that mixture broken-down brain-tissue and exudate, due partly 
the irritation the air and partly the trauma. That the irritative 
effect air alone not necessarily great may seen case 
where air was present the ventricles for over year without any 
symptoms except 

has often been taken for granted that the air has been forced into 
the skull during sneezing, coughing straining, and has been trapped 
there, were, and led increase intracranial tension and this 
turn others contrary way thinking have 
pointed out that there nothing stop cerebrospinal fluid running 
away once the subarachnoid space the ventricle communication 
with the outside air, which then, course, enters replace the fluid. 
for the latter explanation, plainly does not for all cases 
since considerable collections air have been found though there had 
not been any precedent that is, however, possible for the 
unique case where patient with, all probability, pituitary tumour 
developed copious which lasted for over year; radio- 
gram the very distended ventricles, including the third, and the basal 
cisterns were seen full air and there can doubt that the escape 
tluid preceded the entry air, the author supposes, though 


postulates two openings, one into the sphenoidal cells through which 


fluid escaped and air entered directly into the third ventricle, and 
another collateral aperture due the process through 
which air infiltrated the subarachnoid space. might, however, 
objected that this case there was increased intracranial tension prior 
the escape fluid, whereas, course, normally the intracranial 
tension lower than that the atmosphere, that there reason 
why cerebrospinal fluid should flow the normal person 
the effect coughing and straining' the pressure the cerebro- 


How this rise pressure comes about uncertain. Thus Tzanck and Renault [20], 
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spinal fluid well known. observed that movements 
the head backwards appreciably raised the pressure measured the 
suboccipital region and, according van Loon [13], extreme flexion 
the head the chest will raise the pressure about 160 mm. 
water: is, therefore, not difficult see how suitably situated 
compound fracture the skull with rupture the adjacent dura may 
The effect 


very well followed escape cerebrospinal fluid. 
where 


coughing well shown case reported Cushing 
man whose ethmoid plate had been injured caught cold six months after 
the removal acoustic tumour and during paroxysm coughing 
there was sudden gush clear fluid from his nose; the leak “as 
commonly the case, communicated with the more 
conclusive the case Wodarez, where coughing and sneezing caused 
brain tissue and blood-stained serum shoot out the 
opening the skull,” while air rushed audibly and out whenever 
lifted lowered his head. But besides the causes for physiological rise 
intracranial pressure one has also reckon with the the 
brain and the traumatic serous meningitis (Quincke, Payr which 
often follow serious injury the skull. there abundant evidence 
for vis tergo some these cases. 

discuss length the question whether the air got first 
the fluid got out may seem unnecessary, but since the 
most valuable hint the possible presence the condition, and signs 
increasing intracranial tension the most urgent indication for 
operation, will measure practical value decide whether the 
air merely being sucked replace escaping fluid, which case 
not likely responsible for any symptoms increased tension 
that may present, whether being violently forced into the 


having demonstrated that the cerebrospinal pressure the same the venous pressure, 
nsider that these two liquid masses, the fluid and the extradural venous plexuses, are 
that rises the venous pressure may result corresponding 


usually kept equilibrium, 
rise cerebrospinal pressure. Claude and Lamache question the validity these 


observations. and Lullies [8] also consider that such changes occur during coughing 


t 


and straining are mediated through 
the other hand, discussing the changes movement the head. 


great epidural venous plexuses the vertebral 


lumn. Becher 
them narrowing the available space the dural sac and the 
swelling, from obstruction the venous return; this the view held 


brain, 
the Queckenstedt manceuvre. 


most the writers and accordance with the results 
his recent monograph Sepp refers the changes during sneezing and coughing essen- 


tially rise arterial pressure. However this may be, the rise intracranial pressure 
probably ass¢ ciated with an increase in the cerebral volume without corresponding increase 


the capacity the favourable conditions for the penetration 


intermeningeal air into the cerebral substance (see later). 
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skull from without, which case surgical closure its way may 
advisable. 

There are many cases which likely that the air has been 
driven during sneezing, coughing and blowing the nose uncouth 
trumpeting Duken most apt happen with frontal 
lesions; mechanical and reactive changes then account for 
signs increased intracranial pressure. fluid rupture into 
later more air forced in, and for long the 
opening persists. This compensatory escape fluid may not occur 
immediately thus Horrax’s case air was present the skull for 
some weeks before occurred. has often been discussed 
case; others there any rate the effect valve 
that fluid can pass along the opening but not air unless under great 
pressure (cf., Dandy’s experiments and exposition). There 
may devious passage between the bony and the dural opening, 
finally the brain may pushed the increased pressure against 
the gap, blocking the exit air (often surmised and case 
plainly seen). 

Reviewing the above, one may say that the symptoms increased 
tension may due forcible entry air without corresponding escape 
fluid, cerebral and the outpouring sero-sanguineous 
fluid from the violent trauma and the irritative effect the foreign 
substance, air. Forcing air into the skull more likely happen 
with frontal and anterior ethmoidal lesions, and these that 
transcerebral rupture into the ventricle, well the formation 
cerebral pneumocysts, apprehended. 

How soon does air enter the skull after severe injuries 
opening into the basal cisterns the air usually found within forty- 
eight hours (May, Wheeler); this almost the rule mastoid 
fractures (Teachenor, Monari, Schloffer, third case), presumably 
because the effect swallowing; the other cases which air 
was found during the first two Colle’s case the air was one 
lateral ventricle, but the situation the fracture not given the 


brief report; Holmes’ and Grant’s cases would appear have 
subdural air, following frontal lesion. The assumption that 


were looked for air would many cases found during the first 
few days justified such cases that reported Dandy (Case 
where the air had been overlooked the early radiograms, and had 
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disappeared the end the week). This means always so, 
number instances, with series plates, attest. After the initial 
injury with its usually slight escape cerebrospinal fluid, the hole 
the dura probably sealed with coagulum until force from within 
without bursts open again. One may compare Adolf case 
which the flow ceased for while when the patient 
had cold; then went into deep sleep which passed off when the 
was re-established. good deal weight laid 
whether the intermittent continuous, but since the 
passage quantities fluid could scarcely distinguished from 
ordinary nasal secretion, and the trickling fluid into the pharynx may 
pass unnoticed, very hard say whether apparently intermittent 
may not continuous one varying quantity. 

Similarly the increase the flow when the patient bends his head 
forward may ascribed not only the pressure changes already 
mentioned, but also the diversion fluid from the pharynx into the 


nose. has been recorded many cases spontaneous’ 
rhinorrheea, and regard when pronounced definite evidence 
collection fluid which runs over (see Dandy’s article) too 
sweeping. Definitely intermittent discharge almost always associated 
with symptoms increased intracranial tension, which relieves 
valuable indication that the entry air has probably stopped and the 
opening become occluded. Passow’s case, seven weeks after air 
had entered the skull the profuse came end; four 
months later the patient got severe headache, and there was further 
copious flow from the nose (cf. Sir James case 
15| which the interval freedom was fortnight, and Elliotson’s 
case where the beginning when the patient was 26, 
and ending thirteen months later, recurred when the patient was 40, 
and kept for two years). 
Air the cranial cavity may lodge (1) the subdurai space 
(2) the subarachnoid space; (3) the substance the brain; 
(4) the ventricles.' 


applied every variety the condition, Bullock suggesting the division into internal and 
xternal, just hydrocephalus. covers all but the 
pneumocyst’’ term suggested Verebely, and adopted Siegmund his article 


dealing with these cases. Pneumoventricle and pneumencephalon are also used, but 
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There has been much discussion the literature about the path 
ventricular air—whether enters from the subarachnoid space through 
the foramina Luschka and Magendie, passes immediately through 
tear the third ventricle; the point evidently one settled 
autopsy, all. More significant are those cases which air has 
passed through the substance the brain from the subdural space into 
the ventricles, such must the sequence where the lesion the 
frontal sinus (Luckett, Wolff, Dandy’s first case), where only one 
lateral ventricle filled with air (Colle, Eggers, though the latter writer 
supposes otherwise. necessary assume blocking the 
foramen Monro these cases). During sneezing, the air 
forced into the necrotic injured brain substance, and either digs out 
hole for itself, forming cerebral pneumocyst, generally with fluid 
well, penetrates the ventricle and causes pneumoventricle 
alone, cyst communicating with the ventricle. Later, the air the 
ventricle may absorbed and the ingress more air precluded the 
falling together the brain tissue, clotting and scarring, that 
intracerebral pneumocyst remains which the air under tension 
(cf. Blau’s case); many instances recorded that the overlying 
convolutions were flattened and bloodless. rare instances 
possible for the air absorbed from such cyst, only fluid remaining 
(Glénard and Aimard, with autopsy findings Barbé and 
Horrax, Goldammer). 

The entry air into the brain generally supposed occur when 
the cerebral substance has softened permit it, but this 
softening rapid process, requiring only few days, and the late 
development the lesion may with more probability referred the 
general conditions determining air entry into the skull. many cases 
adhesions the dura the bony opening have been found such 
course unnecessary suppose any intermediate subdural accumu- 
lation the air that driven into the brain substance. When air that 
has been the subdural space the cerebral white matter bursts 
into the ventricle, there may not only sudden alleviation the 
symptoms, but also complete absorption the air (cf. case). 
The commonest these symptoms headache; is, however, im- 
portant remember that headache may evidence diminished 


the latter identified with the diagnostic procedure introduced Dandy. that its usein 
connection with the traumatic air collections inadvisable, 

the has, unfortunately, 
subperiosteal collections following lesions the frontal the mastoid sinus 


(ef. 


also been used designate 
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raised tension, and diminished cerebrospinal pressure, 
measured the lumbar region, has been reported least two cases 
pneumoventricle (Schloffer, Santoro). 

may seem strange that the air should travel far from the 
cribriform plate the pre-Rolandic area, immediately beneath the 
cortex but the area damaged brain, after cranial trauma, corresponds 
roughly projection the line action the force for 
example, man fell the side his head; six days later died, and 
was found that between the site injury and point 
the occipital region, over which the soft parts were suffused with 
extravasated blood, there stretched continuous band, evident the 
naked eve, swollen and degenerated white matter (Hauser 
Thus fractures the posterior part the skull the air cysts have 
been found the occipital lobe. 

Some intracerebral cysts reach the surface and have their outer- 
most boundary the dura mater (Passow), the bone, even the skin 
(Manasse). Passow’s case the cyst was surrounded delicate 
vascular wall, which ascribed the reaction the brain tissue. 
Where, however, the cyst entirely intermeningeal, hard say 
why should localized, most subdural aeroceles are; adhesions 
consequent traumatic meningitis irritation may partly respon- 
sible. There are, number difticult points connection with 
the development and course this condition, discussion which would 


be mostly ** wide conjecture.” 


CouRSE EVENTS THESE 


1.—Since radiogram was taken during the and 


since the patient did not reach the autopsy room, one cannot 


quite certain what happened. seems most likely that the 


time the air entered the skull way the fracture 
the fronto-ethmoid region, settled under the dura and the damaged 
and colliquated substance the brain, and probably also burst into the 
left lateral ventricle, occasioning the escape fluid from the nose. 
Once the air had reached the ventricular system was absorbed fast 
enough obviate any considerable rise pressure, that the dural 
opening could sealed, the came end, and the opening 
into the ventricle closed also. The patient’s state then remained un- 
changed until caught cold; during paroxysms coughing the 
intracranial pressure was raised, the volume the brain momentarily 
increased, and the air that had remained unabsorbed the subdural 


' 
a 
4 
wal 
7 
a if 
Ga 
a 
4 


238 ORIGINAL ARTICLES AND CLINICAL CASES 


space was forced along the old track, now become blind alley, into the 
cyst-like end, where the sudden irritation and displacement surround- 
ing tissues led such symptoms awkwardness, and peculiar 
the right upper extremity and weakness the right leg 
coming suddenly, progressing for two days, and then remaining about 
the same. gap the brain substance was then mostly filled 
granulation there was left subcortical cyst containing air and 
little fluid, which did not alter perceptibly during many months. 

support this are the following considerations. The situation 
the bony lesion was not such would lead opening the large 
basal subarachnoid collections, that the could hardly 
accounted for this way; the damaged parts the brain would 
already softened week after the accident, that the entry air into 
the cerebral substance would almost inevitable once had penetrated 
the dura this case must indicate either the pro- 
duction irritative fluid rupture into the ventricle, and the 
absence focal symptoms favour the latter; cessation 
suggests either that the cranial opening has closed, that 
the source fluid has become shut off from the exterior, and the 
latter not likely happen long air entering, evident that 
cranial, i.e., essentially the dural, opening must have closed more- 
over, later the patient got coryza, and yet infection did not spread 
the brain its membranes; the intracranial forces driving air inwards 
and leading the focal subcortical symptoms were not 
reopen the dura the ventricle. 

Case 2.—Through the opening the cribriform plate the 
air was able penetrate into the left frontal lobe, and directly into 
the ventricles, leading continuous escape cerebrospinal fluid 
either then, later owing trauma when the skull was trephined 
the right side, air was forced into the right frontal lobe also. Infection 
occurred through the still patent opening, and the swelling and 
exudate caused the outflow cerebrospinal fluid was obstructed. The 
occurrence air-cysts both frontal lobes unusual, and this case 
the development that the right frontal lobe was probably related 
operative trauma. 

The appearance the cyst wall section may contrasted 
with that Barbé and Glénard’s case which the cyst, filled 
replacing fluid, had lining wall with deeper layer 


sclerosis. 
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SYMPTOMS AND 


There may symptoms all only mild there 
may severe headache, dizziness, vomiting, slow pulse, convulsions, 
hemiplegia, stupor psychic changes the Korsakow 
cedema has been occasionally very important 
sign. Pathognomonic, but infrequent, are tympanitic percussion note 
over certain parts the skull and characteristic succussion sound 
Plitschergeriiusch) heard the physician and sometimes also the 
patient when shakes his head. This has been observed also cases 
reported Bonhoeffer [2] and where air was aspirated 
through needle used for puncturing distended 
ventricle. may the most prominent symptom, and has been 
described just like shaking (Scott, Mothersole). The 
hissing noise the air passed through the valvular opening 
case may looked clinical Colle’s case there was 
gaseous crepitation the tissues the frontal region near the wound. 
Other symptoms due the original trauma may, course, also 
the common symptoms, apart from are 
those tumour (or sudden, perhaps transient, hydrocephalus) and 
are not particularly characteristic. 

diagnosis radiogram is, course, indispensable. The appear- 
ances not always permit accurate localization, and concerning 
many the reported cases, which the X-ray pictures are available, 
one finds subsequent writers disputing the original conclusions this 
point. Stereoscopic pictures usually leave room for doubt. 
after operation, however, has occasionally been uncertain where the 
air really was (Reisinger’s case might almost called notorious this 
respect). the X-ray indications are overlooked, e.g., 
cerebral pneumocysts there may horizontal inferior 
border (Fliissigkeitspiegel) due the fluid present and readily recogniz- 
able screening (cf. Duken). Where the air the ventricles and 
the subarachnoid space, the picture the same that obtained 
artificial pneumoventriculography. this diagnostic method, which 
has been applied all sorts disorders the central nervous system, 
the Breslau neurologists especially (Foerster Schwab claim 
that one can discover late traumatic changes the brain 


membranes not otherwise detected during life; the validity 


their conclusions has been questioned (Bonhoeffer Jacobi 
but their views are mentioned here because some cases are record 
which from the history and findings appears possible that 
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unsuspected traumatic pneumocephalus may have been present before 
air was pumped purpose the remark- 
able Case (Case Schwab) and Locke’s third case [12], may 
mentioned having occasioned such doubts, the absence any 
report the X-ray findings prior pneumencephalography. 

general, whenever patient who has had after 
injury complains symptoms such headache, the possibility air 
collection must borne mind, even there has not been any copious 
discharge, but merely trickling just after the accident (cf. Wheeler, 


even earlier radiograms did not point aerocele. 


Monari 


PROGNOSIS AND TREATMENT. 


Nearly all the deaths have followed operation—operation generally 
undertaken, sure, because the severe symptoms raised 
tension meningitis; the cause death has been meningitis. 
Infection especially liable happen when the basal cisterns have 
been opened; rise intracranial pressure, militating against the 
gradual occlusion the cranial opening, adds the risk. The 
danger life, then, lies meningitis; operation possibly increases 
the risk, but there are insufficient data for any conclusion this 
point—certainly some cases get well after operation and good many 
perfectly well without it. Apart from this, prognosis 
concerned with the length time before the air can absorbed, and 
the likelihood the lesion causing permanent symptoms such fits. 
absorption, its duration will depend the situation the 
air and the closure the way in; once the air can longer get into 
the skull, what already there the ventricles and subarachnoid 
space, will absorbed entirely one two the subdural 
space may remain for ten months longer (Cotte) absorbed 
month (Nessa); the substance the brain usually persists 
unchanged for indefinite period, the first the cases here 
recorded others has been absorbed, and one cannot tell what 
these differences depend. referable the lesion after the 
air has been absorbed have not been observed the small number 
case-records bearing this point. 

Prophylactic measures have been advised; surgical repair the 
bone and dura immediately after compound fracture the skull will 
come under this head, but the other precautions recommended must 
inadequate they are not one cannot stop man from sneezing 


and swallowing. 
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When the condition present, operation has considered 
watching the only alternative. The purpose operation may 
twofold: get rid what virtually intracranial tumour, and 
close the pathway along which air still entering and infection may 
reach the meninges and brain. upon this latter aim, blockade, 
that most emphasis has been put. Dandy, for example, says that 
the fistula accessible should closed soon possible after the 


lesion has been recognized. would seem, however, from the recorded 


cases, that Operation while the lesion recent more dangerous than 


where long moreover, the fistula most cases closes 


itself later on. the symptoms and radiograms not suggest any 


further access air there small reason for attempting repair 
probably longer patent fistula. each case would 
necessary consider the size and situation the fistula, the length 


time since the accident, and the propriety waiting while deter- 


mine from symptoms and radiograms whether the fistula still open. 


Hard-and-fast rules not apply. 
The other aim operation, extirpation the lesion, calls for 


equally careful weighing the individual factors; severe symptoms, 


such fits, delirium, and coma, are obvious urgent 
indications for interference. Where the symptoms are less dangerous, 
the likelihood that the air will absorbed must considered the 
light its situation and the length time has already been present 
the possibility that the irritating focus may persist fluid cyst after 


the air has been absorbed must also borne mind. 
What should done the air cyst the substance the brain 
operation decided on? Siegmund favour filling the cavity 


with various other such procedures have been tried, but the results 


merely opening and washing out the cavity, just puncturing it, 
appear good; probably the relief the tension under which the 
air usually found does most get rid the and promote 


the healing the lesion. 


indebted Dr. Gordon Holmes for permission publish the 
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CHANGES INTRACRANIAL PRESSURE DURING FORCED 
DRAINAGE THE CENTRAL NERVOUS SYSTEM 
THE HYDRATION 


LAWRENCE KUBIE, M.D. 


(From the Laboratories of the Rockefeller Institute foi Medical Re search.) 


“forced meant the administration water 
mouth, the intravenous subcutaneous injection hypotonic saline 
solution, the same time allowing the free escape the 
fluid. series recent studies led the conclusion that this 
procedure possible accelerate markedly the formation cerebro- 
spinal fluid was observed that the application 
this process forced drainage animal suffering from encephalo- 
caused remarkable extrusion the perivascular cellular 
exudates from the depths the tissue into the subarachnoid space. 
Such phenomenon illustrated figs. and which are taken 
from the spinal cord cat which had been subjected prolonged 
trypan-blue meningitis, with forced drainage instituted just before 
death. fig. plug lymphocytes seen the perivascular 
tissue the depths the cord, while fig. the lymphocytes lie 
heap over the opening the perivascular channel into the sub- 
arachnoid space. the higher magnification fig. zone 
phagocytes filled with trypan-blue can seen along the outer border 
the mound lymphocytes. (Taken from the study Kubie and 
Shults 

The possibility instituting this way physiological lavage 
the central nervous system, with partial washing-out inflamma- 
tory products from the depths the tissues their surfaces, arouses 
hope therapeutic application. with serious misgivings, 
however, that one faces the possibility that the procedure forced 
drainage might result dangerous increase intracranial pressure 
The aim this communication indicate that during forced drainage 
entirely negligible rise intracranial pressure and demonstrable 


Presented before the meeting the Association for Research Nervous and Mental 
Disease, December 28, 1927, New York City, N.Y. 
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hydration the tissues the central nervous system occur. The 
results previous studies the question will presented briefly 
and the investigations which have just been completed will described 
greater detail. 

The problem was first studied group normal, 
dogs Fig. (from the report this study) shows the method 
used for measuring intracranial pressure while allowing free flow 
cerebro-spinal fluid from needle the cisterna magna. result 
this study, was concluded that during forced drainage the intra- 


Lymphocytic infiltration the perivascular tissues cat suffering 
from trypan-blue meningo-encephalitis. short, forced drainage, instituted just before 
death, had been prematurely terminated overdose 200 

infiltration extruded from the perivascular channel 
the same animal fig. and lying the subarachnoid 200. 


cranial pressure (which had dropped nearly zero during the 
preliminary drainage) never rose above, and only rarely reached, the 
initial normal level. 

The second study the question was undertaken during the past 
summer, the Massachusetts General Hospital and the Children’s 
and Infants’ Hospitals Boston, through the kindness Dr. James 
Ayer, Dr. Bronson Crothers, and Dr. Kenneth Blackfan. The full 
report the work will appear early number the Archives 
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Neurology and Psychiatry were made patients 
who were suffering from many forms infection the central nervous 


and them, obviously, direct measurements intra- 


cranial pressure could made the cerebro-spinal fluid was 


Brass 
Dura Screwed into Skull Imm Lumen 1 


yy’ Meniscus of Scale 


between 


\ 
White Clam 
and Saline(below) 


| 


Clamp 


{Fic. 3 KCl2x. Same as fig. 2, at 700 magnification. The contrast between tl 
macrophages the outer zone, filled with ingested trypan-blue, and the deeper zone 
lymphocytes just visible the photograph. 

Fic. measuring intracranial pressure with free drainage the cerebro 


spinal fluid (see text from Kubie 


allowed escape freely from needle the lumbar subarachnoid 
space. was assumed, however, that significant 


intracranial pressure occurred under these conditions, would due 


Saline 
\Reservoir; 
\ ‘| 
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trapping fluid the ventricles and diffuse hydration 
tissue. The result this would that the swollen nervous system 
would respond does one which the continuity the cerebro- 
spinal fluid spaces was interrupted the presence tumour. 
short, the intravenous administration hypotonic salt solution 
caused significant amount swelling the brain, despite the fact 
that the cerebro-spinal fluid was allowed escape during the injection, 
compression the jugular veins would give the characteristic effect 
spinal with little output fluid and little rise 
was any evidence revealed the existence the condition 
the pressure outflow responses being quite prompt and extensive 
before the injection. 

This observation, while reassuring, was not perhaps conclusive. 
possible, however, present this time direct histological evidence 
the absence any hydration the nervous system during forced 


drainage. 


The observations have been made eight rabbits and four dogs 
inder sodium veronal The normal animals were taken 
pairs approximately equal weight, and each pair equivalent 
identical injections hypotonic saline were given the same rate. 
and one half hours before the experiment each animal was anesthe- 
tized giving grm. Na-veronal intravenously, thereby producing 
satisfactory and steady narcosis. few cases whiff ether was 
given the onset the experiment—and this was done one 
animal, was also given the other the pair. Thus, each pair 
animals was subjected identical treatment, except that one animal 
was given the injection without allowing the cerebro-spinal fluid 
escape, while the other animal the cerebro-spinal fluid was allowed 
freely from the cisterna magna, both before and during the 
administration the hypotonic salt solution. 

Immediately after the injection, and still under deep the 
brains and cords were exposed widely their bony framework, far 
possible avoiding injury the dura. exposing the medulla the 
died. The central nervous system its bony skeleton was 
rapidly freed from the rest the body and then immersed per 
cent. formalin. The formalin was made saline the same 
strength that which had been injected during the experiment. 
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some experiments symmetrical blocks were also cut and placed 
fluid. Intravascular injections fixative were not given for 
fear that the pressures used might introduce post-mortem deformation 
and perfect cytological fixation was willingly sacrificed for the sake 
the preservation the relation parts. The sharpness the 
contrasts obtained seems justify the method fixation chosen. 


5.—K96a and described protocols and text. Contrast between the 
swollen brain the undrained and the normal appearance the drained animal. 

6.—Contrast between the deep hydration tissues the undrained animal and the 
lack hydration the drained animal (see text and protocols). 


The contrast between the animals which had been drained and 


those which had not been drained could clearly made out, both 
gross inspection and under the microscope. 


fig. the dorsal surfaces the fore-brains two rabbits are 


di 
> 
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shown. ‘The brain the undrained animal immediately recognizable 
the swollen, rounded, forward poles, the full sides, and the occipital 
poles which bulge markedly hide completely the underlying 


corpora 

fig. reproduced exact camera lucida 
tracing from another pair rabbits. the spinal cord the 
undrained animal swollen fill almost completely the dural 
sac, the fissures and furrows are nearly obliterated, the central canal 
ballooned out, and fluid-filled spaces are seen the dorsal and 
ventral median fissures, while the mouths the fissures are occluded 


Edinger apparatus) 


Undilated centra canal from drained animal, 300. 


Fic. 7. 
8.—Tremendously dilated central canal from undrained animal, 300. 


Fic. 


contrast this, the cord the animal which was 
loosely the dural sac, the 


the surface. 
drained throughout the injection lies 
periphery dented deep fissures, the central canal small and 


folded, and deep collections fluid can seen. 


Similarly, the cerebellar sections show distinct differences. The 
. . 7 
section from the undrained animal flattened the surface, with 
occlusion the mouths the sulci, and fluid trapped the depths; 
whereas the other has rounded folia and widely-open sulci. 
figs. and the contrast between the central canals shown 
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greater magnification, demonstrating the large distension the one, 
while there complete absence any such deformation the central 
canal the cord the drained animal. 

figs. and the great dilatation the perineuronal spaces the 
grey matter the spinal cord seen the rabbit which was not 
drained (fig. 10), contrast the lack any such dilatation these 


spaces the other (fig. 9). 
The pictures presented here the hydration the tissues the 


central nervous system result the intravenous injection hypo- 


Undistended perineuronal spaces from drained animal, K88a. 140. 
Tremendously distended perineuronal spaces from undrained animal, 


tonic solutions with the cranio-vertebral cavity intact, confirm completely 
the findings Weed Similarly, these observations agree with his 
statement cit., that, doubtful whether the nerve- 
cells themselves participated the 

Furthermore, when Weed and pp. 541 and 545 
compared these effects with those produced similar injections which 
were given after making extensive openings the skull and the 
dura, they could find evidence such hydration the animals with 
open crania. The present studies have shown that not necessary 
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make any such wide decompression order prevent hydration 
the nervous system, but that under the experimental conditions can 
equally well achieved merely continuous drainage cerebro- 
spinal fluid. That there must some limit beyond which the brain 
will swell faster than the fluid can escape would seem certain, 
but the studies far completed have not established where this limit 
lies. 

Finally, figs. 11, 12, and 13, shown that the same marked 
contrast exists the picture the choroid plexus. The plexus from 


11.—Unvacuolated choroid plexus from the drained animal, K88a. 300. 
Fic. choroid plexus from the undrained animal, 89a. 


the drained animal shows vacuolation; that the undrained animal 
swollen with huge, water-filled vacuoles. The significance this 
unexpected contrast not entirely clear, and hence the subject being 
studied further. The finding suggests that not merely the passage 
water through the plexus which produces the vacuolation, but rather 
joint effect this and the increasing intraventricular 
else that when the cerebro-spinal fluid allowed drain during the 
injection the passage water from the blood-stream into the cerebro- 
spinal spaces takes place, not through the plexus alone, but more 
generally through all the capillaries the central nervous system. 
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ORIGINAL 


PROTOCOLS. 


NaCl solution Amount 


grim. injected in ¢.¢, 


in 
minutes 


Duration Before After Cerebro spinal 
injection | injection fluid 


Rabbits 


K914 2,000 | 0°45 per cent. 475 c.c. 3 75 105 Not drained 
K92a ee 1,950 | 0°45 os 450 ,, 3 70 110 Drained 


4,520 0°40 per cent. 125 120 Drained 
6,800 650 110 125 Not drained 


The injections were made from Woulfe bottle which was 


kept body temperature water-bath. constant, measured 
The venous pressures 


pressure was maintained large pressure reservoir. 
were determined before and after the injection connecting small-bore 
standpipe manometer with the side-arm T-tube which was inserted the 
rubber tubing which led from the Woulfe bottle The manometer 
was filled with the injection fluid, the tubing from the Woulfe bottle pinched 
off, and the level which the fluid from the manometer ceased run into 
the vein gave direct determination venous pressure. 

important note that such large volumes solution can 
injected slowly without materially altering venous pressure. This indicates 
that when the injections are made slowly the excess fluid must leave the circu- 
lation almost rapidly the fluid injected, that little increase blood- 


volume results and great strain placed upon the heart. 


CONCLUSIONS. 


(1) Under narcosis large volumes hypotonic solutions can 


injected into animals without materially raising venous pressure, the 


injections are made slowly. 
escape cerebro-spinal fluid allowed, the injections give 


rise marked increase intracranial pressure, and striking hydration 


the central nervous system. 


Venous pressure 
4 mm. saline 
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(3) The hydration manifested the naked eye diffuse swelling 
the brain; but sections show the fluid predominantly certain well- 
places, i.e., the ventricles and central canal, the choroid plexus, 
the perineuronal spaces, and the perivascular channels. recogniz- 
able hydration the neurones themselves occurs, and relatively little 


diffuse interstitial 
(4) free escape cerebro-spinal allowed, the injections 


produce little rise intracranial pressure, and recognizable hydration 
the tissues the central nervous system; i.e., the ventricles and 
central canals remain undistended, the choroid plexus free 
vacuoles, and the perineuronal spaces and perivascular channels are not 
dilated. 

(5) evident, therefore, that lowering the osmotic pressure 


the blood the intravenous administration hypotonic solutions 
causes transudation fluid from the capillaries into perivascular and 
perineuronal areas throughout the whole central nervous and 

that simultaneously draining the cerebro-spinal fluid free escape 


this transudate accomplished from the depths the tissue the 
surface through some pathway least resistance (presumably the 


perivascular channels). 
(6) this way washing-out perivascular exudates into the 


subarachnoid space was achieved experimental meningo-encephalitis 


cats. 
(7) The observations suggest the use forced drainage means 


treatment certain infections the central nervous system man. 
REFERENCES. 
Intracranial Pressure Changes during Forced Drainage the Central 
Nervous System,” Arch. Neurol. and Psychiat., 1926, 16, 319. 
the Treatment Infections the Central Nervous (in press). 
Cerebro-spinal Fluid and the Meninges Cats,” Bull. Johns Hopkins Hosp., 
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Weep, The Effects Hypotonic Solutions upon the Cell Morphology 
the Choroid Plexuses and the Central Nervous Amer. Journ, Anat., 
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CLINICAL PSYCHOGENIC 
AND DISORDERS. 
GILLESPIE, M.D., D.P.M. 
cran for Psychological Medicine, Guy's Hospite 


Physician, The Cassel Hospital. 


clinical differentiation psychogenic from physiogenic types 
illness common problem. Clinically there vast difference 
between bodily disorders which are the psychogenic kind, and those 
which are clearly the result physical disease. Between these 
extremes there occur many cases which very decide, 
with the data available, between physical and psychic origin. 
with the purpose defining more clearly the criteria which differen- 
tial diagnosis can based that the following paper 
should observed that the differentiation physiogenic from psycho- 
genic not precisely the same the differentiation from 
for can physiogenic. Further, has 
remembered that ina given case the physiogenic and the psycho- 
may intermingled, but only with their that 
are now concerned. 

That the problem difficult one was evident during the war. 
Some clung the hypothesis physical war neuroses,” 
while others maintained the preponderating importance psychic 
factors. The latter view prevailed, but some able neurologists continued 
hold the opposite belief. Oppenheim for example, 
theory the origin the traumatic which considered 
were caused mental physical shock, affecting chiefly the cerebrum 


and producing molecular changes the areas which control the higher 
mental functions and the motor and sensory functions related 


also supposed that “fine organic might exist 
addition, the vessel walls and the myelin single fibres. 
Similarily, conditions described some paralysis,” due 
organic changes the cells the spinal cord were elsewhere being 
cured the ordinary methods psychotherapy 

evident that such divergences opinion must depend 
difficulties interpretation the phenomena question. These 
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include not only physical signs, but such data the history develop- 
ment the signs and symptoms, and the personality and 
attitude, which much less attention usually paid than the signs 
themselves. the purpose this paper consider the behaviour 
the patient and not merely the local bodily phenomena presents, 
and formulate, possible, criteria which may useful arriving 
differentiation the psychogenic from the physiogenic. The cases 
for this purpose presented for the most part certain unusual 
combinations, consequence which them were diagnosed 


different times contrary senses. 


Case assistant, aged 26, female, single, was admitted 
the Cassel Hospital July, 1925. 

The patient was the four siblings. Her father and paternal 
and uncle died tuberculosis. Her childhood was 
attended school from years age, leaving the seventh standard 
apprenticed hairdresser. She liked the work. 

August, 1922, she gave birth illegitimate child. During the 
pregnancy she was greatly distressed and tried various abortifacients. this 
time also she was knocked down by a motor-car. She explained she © could 
not move out the way,” and the time care what 
her. Knowing herself blame, she did not attempt legal proceedings. 

Present the birth she felt very weak. She could not bear 
li 
h 


tefusing even to see the child, she had not observed the deformity for herself, 


hold. The child was deformed, one side being smaller than the other. 


the child, whose arrival caused great antagonism the mother the 


and when informed three months after the birth she was much perturbed 


immediately her that the father must have had some disease. 


(She had seen play, Damaged the same day that she 
received this information she observed tremor her left hand while work 


She forthwith began conceal this tremor and used her left hand little 


Wil 


possible. Presently she found she could not use all, and thought she had 


trol Later her left leg became weak. first she thought her 


nad sSlroKe, U 


disability was the same side the body her deformity, and was 


surprised discover was not so. Her doctor told her that the hemi 
paresis was due the shock hearing her deformity. She was sent 
psycho-analyst, who told her that something her was respon 


sible for her symptoms, and analysed her dreams, giving her frank sexual 
interpretations. She fell love with the analyst, but promptly recognized 
this and broke off the treatment. Electricity and massage having also failed 
she was sent to hospital. 

Closer inquiry into her history revealed that following the birth she felt 
lrowsy, saw double, could not walk straight, and had dribbling saliva. She 


suw snakes and out the right corner her eve, and though she 
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knew they could not real, this annoyed her. She had resign from 
work because she became slow. 

From this history the plausibility psychological explanation what 
proved condition was great that she was informed 
physicians that her illness was psychogenic and accordingly. 
Further, she stated that during pregnancy her left side had and that 
she had seen woman with hemiplegia reputed have followed parturition, 
and had wondered whether she herself would like that. She had attributed the 
twitching the abortifacient drugs she had taken, alternatively the pressure 
the some nerves. The auto-suggestive potency such specula- 
tions her then highly emotional condition seems first sight great. The 
chain psychological evidence seemed fairly complete. relatives, who 
had been unsympathetic, were now repentant their attitude. Her illness 
had gained for her the sympathy she craved. there flaw, seems lie 
the clearness the connection that existed the patient’s mind between 
her idea the origin her child’s one-sided deformity and the tremor her 
own left hand. There also the fact that she was reluctant take advantage 
her illness leaving her work, and she gained sympathy it, she also 
felt very keenly her loss employment, and was very reluctant accept it. 
Her mental attitude would have been hysterical patient unusually frank 
and receptive from the start treatment. 

There were, however, apart from the physical signs facts that did 
not fit with the hypothesis psychogenic origin. Thus, she was made 
resign from her work, having clung after she was much disabled physicaily 
she gave important associations with ease, and she accepted the psychogenic 
explanation with avidity. 

Although her condition was not that ordinary hemiplegia, the 
plantar and abdominal retlexes were normal, there were signs that could not 
hysterical origin, irregularity the left pupil and sluggish reaction 
light—although Janet has described hysterical conditions this kind 
rigidity the limbs, especially the left arm; immobility 
posture and slowness all her movements, and slight facial immobility. 
other words, the physical signs suggest extra-pyramidal lesion. The history 
diplopia and other symptoms indicated that they were the residuals 
attack encephalitis, but she had strongly positive Wassermann 
reaction her blood, the possibility thrombo-endarteritis must 
considered. The cerebro-spinal fluid was normal. 

Mental status.—There was peculiarity behaviour other than the slow- 
ness her movements, and some mild erotic tendencies. Her mood was 
rule she was happy and laughed readily, but occasionally she was 
mildly depressed. Sometimes her phases depression oceurred without 
reason, other times response external circumstances, e.g., once she 
contemplated suicide solution for her difficulties. Her principal concerns 
were her health, her work, and her mother’s attitude. She was very desirous 


getting well. There were longer any hallucinatory experiences. Orienta- 
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tion, memory, recent and remote, attention and comprehension, were intact. 
Simple was badly done. Binet-Simon rating (Terman) was 
years months. 

Course was easily persuaded that her disability was 
part functional, and re-education once produced improvement her 
gait. Improvement the movement the left arm was slow and slight. 
Antisyphilitic treatment was given, but without result. 
Comment.—The history visual hallucinations, with insight, 
interesting, especially the light recent discussion They 
are unusual epidemic encephalitis. Their occurrence this case 
suggests the query whether possible for affection the lower 
optic centres the thalamus the mid-brain give rise 
hallucinations. 

The motor suicidal attempt, some medico-legal 
interest, especially bears the question the psychogenesis 
impulse. Here the impulse, usual with impulses so-called, came 
out abnormal setting. wish die was present, and actually 
consciousness when the opportunity presented itself. 

But the interest the case lies principally the plausibility with 
which psychogenesis suggested itself, the physical signs were 
neglected misinterpreted. 

That the direct sequence symptoms upon some moving incident 
does not speak any means invariably for the origin these 
symptoms was still more clearly shown another post-encephalitic 
patient who had, the best his knowledge, recovered completely 
from the acute stage, and who continued feel well until one day the 
auditors his accounts found trifling deficit his cash-book. 
immediately began all (he had not had tremor any 
time before) and feel very weak. From that date his weakness 
increased, and observed significant changes, especially slowness 
his work. recovered sufticient confidence return work for 
time, but again felt tremulous and weak when his assistant left him and 
had work alone. then gave work, and when came under 
observation few months later had well-developed Parkinsonian 
condition. 

The same patient exhibited another aspect which was directly 
opposed what commonly found psychogenic conditions. 
doggedly believed the purely mental basis his symptoms and 
physical disabilities. This contrary the usual attitude the 
psycho-neurotic, who strenuously seeking honourable physical 
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excuse for himself, that should once excite suspicion that the 
condition question physical origin. Both attitudes—that the 
post-encephalitic Parkinsonian patient referred to, and that the 
course, the outcome the patient’s wish 
hide the truth from himself. 

both the patients already cited, psychogenic origin had been 
presumed one time another. more common encounter 
patients whom organic disease has been diagnosed, when only 
psychogenic symptoms are present. unusually clear example the 
latter contingency occurred Case 


man, aged 60, presented himself the out-patient department 
and was diagnosed general paralysis. true that 
complained loss memory, that had marked speech defect, that his 
gait ataxie and his writing scrawling, and that his blood Wassermann was 
positive. But even mildly critical examination these signs and symptoms 
alone, apart from routine neurological examination, which revealed nothing, 
showed that the patient, besides being depressed, was extremely anxious about 
his condition, which unusual general paralysis; that his speech defeet 
was inconstant, not being always present and sometimes being stutter, and 
sometimes slurring; that only the form his handwriting was and 
that his gait was stumbling and not truly kind. Furthermore, 
little investigation revealed previous attacks, and that the patient, who had 
been chairman asylum committee, had read and knew 
that had had syphilis. Finally, his cerebro-spinal fluid was negative all 
respects. But his case emphasized the necessity examining more 
the nature physical signs themselves, and the unexpected light even 


mental exploration may throw their 


The following case affords some problems kind somewhat 
different from those presented the previous patients, but likewise 
concerns the relationships physical signs and psychical disturbances. 
Like the two preceding cases also, had had attached 
functional diagnosis, with presumption psychological basis. 


Case 4. Arehitect, aged 53, male, single, was admitted to the Cassel 
Hospital September, 1925, with the following report 

has feeling doubt whether there organic element his 
condition. The main point interest our examination that has 
well-marked hyperchlorhydria. soon trace bile appears the 
wash-out (when his stomach washed out because complaint discom 
fort), expresses himself relieved. This probably almost entirely mental, 
his conviction that excess bile the bottom his condition. 


Radiographs show abnormality any disconcerting feature the 
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blood the stools. Although has hyperchlorhydria, 
this itself responsible for his symptoms, which must very largely 
psychogenic, for not suffering from any serious organic 
complained terrible acidity and terrible 

Family history.— was the second seven, whom two died 
infaney, one convulsions, and the other whooping cough. There was 
other history nervous mental disease. 

only neurotic trait admitted childhood was 
stuttering. left school the age 17, having reached the highest class. 
Soon after leaving 


30. While abroad had for three months 1914. During the war 
was employed war-work this country. 1919 returned abroad, 


and then was the midst civil and military disturbances all kinds, 
without actual bodily harm himself. 

evidently was unusual type personality. conscientious worker, 
without ambition, denied any worry, any habit attending 
his aches and pains. sort sexual urge was discoverable him. 
was sociable and extremely talkative, but total abstainer. Dim light had 
depressing effect him. 

Present illness.—His began when was about 18. thinks 
first noticed waking from sleep the office slack afternoon. 
consisted burning pain his abdomen, and which was 
relieved bismuth. denied any depression any interference with his 
work that time. The worse during the war, accompanied 
few transient depressive episodes which attributed irregular 
the war they became more severe. the last few years has had 
regular acidity, depression relief, every few days. Relief always 
followed the vomiting of bile or of acid. He described this depre ssion as a 
feeling everything were sinking him, and some terrible 
catastrophe were about happen. has always been worst the mornings 
and lasted for about hour only. While was abroad his symptoms did 
not times excitement, e.g., while the neighbourhood riot. 
felt that all the time was foreign parts was state tension, 
that danger steadied him. Latterly was effort start 
Insomnia for several nights accompanied the cycle symptoms. 
denied that his symptoms oceupied his attention excessively, but 
egarded them as a nuisance. 

Neurological examination was negative. There was chronic otitis media the 
left ear, with cholesteatoma and polypi. There was some gingivitis. Gastric 
juice: during attack acidity, three hours after breakfast, the free acid 
was per cent., and the total acidity per cent. X-ray showed 
but there was blood the stools eight thirteen 
examinations. The Wassermann reaction his blood and cerebro-spinal fluid 


negative. The other systems were normal. 
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Mental was very talkative, with much and 


very active. There was slowing. There was apparent depression 


admission: indeed, there was little evidence depression any time, beyond 


the subjective complaint it. these times was rather less active and 


did not talk with much animation. There was disorder thinking, 


objective. His only concern was his health, and did not 


insist upon it, readily talking about other topics, and even preferring them. 


Course im hospital. He complained of symptoms of hype rchlorhydria a 


varying intervals, lasting few minutes several weeks. They were always 


accompanied one time another their course feeling mild 


depression, but never gave rise slight objective evidence. 


Depression did not oecur apart from the periods hyperchlorhydria. 
latter began sometimes suggestive circumstances, when the train 


his way consult aurist, but most occasions there was nothing 


suggest precipitating factor. took the acidity 
matter-of-fact way, without special but attempted get 
them treatment. considered that his depressive episodes would con- 


tinue longer allowed them so, and claimed that them short 


engaging whole-heartedly and three months 


hospital remained entirely free from symptoms any 


Following radical mastoid operation, presented interesting series 
reactions. complained bitterly severe pain all through 


his head, and said that slept practically not all for weeks afterwards, 


spite morphine. was this time nursing home, and not under 


our direct observation. The wound healed well, but for six weeks after the 


operation preferred spend most his time bed, saying was too 


weak move. Nevertheless, had return the hyperchlorhydrie 


symptoms frank depression. 


interest this case lies 

(1) the fact that the complaints were attributed, after 
careful general medical investigation, primarily functional and 
presumably emotional disorder, and that was considered that 


(2) the relation hyperchlorhydria emotional disorders 


there was very close association depression with hyperchlorhydria. 

(3) the possible role played physical disorders producing 
disturbances mood. this instance the depressed mood might 
considered either: (a) psychological response the discomfort 
between the physical basis hyperchlorhydria and the frequently 
assumed physical basis depression; (c) the 


cause the hyperchlorhydria. 
favour the depression being the consequence the secretory 
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disturbance the fact that the latter had begun many years before any 
depressive episodes were admitted, and that under our observation the 


depression did not occur apart from periods hypersecretion, 


That depression was associated with the later attacks only would per- 


haps explained the factor increasing age, with consequent 


diminution external interest, especially since the patient had always 


had singularly limited outlook. the other hand, his attitude 


his symptoms was not all hypochondriacal, such hypothesis 


would almost seem demand. The difficulties life abroad may 
have been considerable factor, and were type likely work 
psychologically rather than physically. His subjective account 
and the disappearance all his symptoms when his interest 
was aroused speak for this. 
will seen that the questions arising are much involved. The 
long history and the absence discoverable psychic factors the 
beginning, and especially the presence occult blood the stools, 


would seem decisive favour organic lesion. The absence 


pain, the lack definite relation the time taking food, and 


the negative X-ray findings not support this, however. 


One tempted conclude that there was organic disease present, 


and that with the superaddition such factors advancing age and 


disturbed conditions work, mental symptoms, especially depression, 


appeared. the depression was singularly automatic kind. 


After lingering for weeks one occasion, the acidity and depression 


disappeared suddenly while lay awake night. felt could 


locate exactly the point time when they left him-—suggesting 


direct connection hypersecretion and the physical basis depres- 


sion, rather than relationship via psychic route. 


‘ 


haviour after operation, with substitution persistent neuralgic’ 


pain for the previous symptoms which remained complete abeyance, 


is, however, again suggestive psychopathic predisposition from 
D 


which functional symptoms would readily arise. 


The following case, which was straightforward anxiety-state, 
given not because there was any difficulty its diagnosis, but 
because affords some fruitful contrasts the first two cases, and 
the next. 


Case 5.—Aged 43, male, labourer, married, was seen the out-patient 


department Guy’s Hospital, January, 1926, complaint tremor 


his head and legs, headache, and aching his legs. 


was the second seven siblings. sister became 


Family history. 
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His father, who was alive, aged 71, had been depressed for 
The patient had children. 


depressed times. 
years and suffered from 

Personal history.—The patient denied traits childhood. was 
average scholar, and got well ,with his fellows, but was quiet and 
timid. was performed August, did not 
for service, but was called several times and each rejected. 


married, when was 41, woman was sensible person, 


who did not ©“ nag” him. 

Present August, 1914, felt became afraid that 
something was going happen him, and began tremble. complained 
abdominal pain, had appendicectomy done, and experienced more 


tremor that time. Tremor recurred, however, when was for 


Army medical examination. was classed and 
again medically examined, and was again 


sent back his work 


The tremor disappeared till he was 


sent back work. This time did not reappear till November, 1923. 


From that date beeame continuous, and gradually thought 
about good deal, and wondered whether would ever leave him, and 


had become worried about himself that gave work six weeks before 


seeking advice the hospital. 
Mental status. was quiet, meek-looking man, who seemed mildly 


depressed, but smiled readily. complained, addition the tremor and 


aching, that his head was muddled,” that was depressed, that his thoughts 


seemed slow, and that his memory Was poor. Objectively there was no 
His only concern was his health. 


retardation and retained seven digits. 
His general 


There were delusional trends and sensorial 
intelligence was fair. was pallid, fairly well-nourished, and had dorsal 
kyphosis. The knee-jerks were slightly exaggerated, but there was evidence 
any organic disease. 

case.—In the same interview which the above history the 
previous attacks tremor was obtained, denied any financial, marital, 
difficulties the time the the tremor November, 
1923, but finally, response the general question, Did anything all 
you November, 1923?” thought for over minute and then said, 
got married appeared that had felt that marriage was 
responsibility, that had been little afraid it, and had begun 


tremble the occasion approached. had trembled ever since. 


The was striking that even the patient saw the humour 
returned work the following week, his tremor having disappeared, and 


was asked report had any recurrence. has not reported 


Comment.—This case shows some points with unusual clearness. 
(1) The direct relation mental content the existence physical 
sign, both conscious themselves, was not realized the 
was the connection between them which the patient was unaware 
(cf. Ross this respect the case forms interesting contrast 
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Cases and each which the patient was fully aware the 
immediate temporal sequence content and symptom. seems that 
where the patient himself gives from the beginning plausible associa- 
tion between content and symptom that the latter suspect different 
origin, may, course, still psychogenic, but from different 
mental source. 

(2) The persistent physical signs were the type directly pro- 
ducible acute emotional state (fear this case). immediate 
sequence emotional disturbance and physical sign is, course, very 
suggestive causal relation between them. From the case 
present under consideration, would seem that physical sign per- 
sisting long after the occurrence the original psychic trauma likely 
psychological origin, provided the physical sign the kind 
regularly produced emotional disturbance, and provided the connec- 
tion between emotion and sign unknown the patient from the 


beginning, forgotten him. But such assumption was made 


the following instance, and the patient had been informed that was 


suffering simply from 


Case aged 54, was admitted the Phipps Psychiatrie Clinie, 
Johns Hopkins Hospital, February, 1924, complaining paroxysmal palpi- 
disabled him for work. His wife ‘complained that took 


tation which 
indue eare ol himself and lived in constant apprehension of his heart attacks. 
was the youngest family six. One brother pieces 


but recovered. The patient has three healthy children, the eldest 


ved 

was always healthy. the age left high 
school and went university for year. then went into business, and 
married the age had been the habit drinking 


whisky three times a day on the average, and about two ounces at a time. in 


order combat tendency become fatigued. 
had always been sociable, happy, talkative, and over- 


energetic. His wife, their first meeting, thought him the nervous 
she had ever was constantly active, laughing, talking and 
oking. Never until his present illness did give any thought his own 
health, which was always apparently excellent. 

Present illness.—The patient had had feeling nervous shakiness for 
indefinite time (some December, 1922, thereabout, began 
have dull feeling his chest, especially after exertion, sometimes amounting 
actual pain. Mareh, 1923, following certain amount emotional 
his eldest boy’s leaving home and his 


disturbance oceasioned by 
the morning 


consequent distress, suffered from nausea and 
his wife aecidentally observed that his beart was beating very fast and 
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pounding against his ribs. The patient himself had noticed nothing this 
doctor was called who, knowing his over-active disposition 
habits, tried scare him into taking greater care himself. 
succeeded well that the patient had rarely done whole work since. 

Attacks palpitation occurred intervals about two weeks during the 
eleven months preceding admission hospital. They were usually brought 
exertion, and especially fatigue, which supervened more readily than 
before his illness. The attacks, which were accompanied diarrhaa, varied 
duration from two twenty-six hours and left him very tired. always 
lay down during attack. had lost weight. 

Since the beginning his illness lived the fear precipitating 
attack, and possible complete disablement the palpitation should become 
permanent. avoid this catastrophe limited his activities, both work 
and recreation. frequently counted his pulse and observed his cardiac 
pulsations mirror. When attack came lay down, 
where might be. once lay down city pavement, and was soon 
came his office immediately took taxi home. His attention his 
suffered consequence. moved his domicile within two blocks 
his office, but even this proximity did not reassure him, and frequently 
returned home. His friends, observing special change his appearance 
and apparent reason for his complaints, insinuated that much, not all, 
his trouble was mental. 

Vental status.—He was intelligent, co-operative patient. sensorial 
defect, and subjective objective failure memory, thinking attention, 
were evident. His reactions were all rapid and laughed and joked 
foreed way. discussed his symptoms intelligently and 
detail, and frequently felt his pulse during examination. stated that 
he had considerable fear during the attacks ot irregularity lest the irregularity 


should become permanent and decompensation set in. 


Physical was thin, sallow-complexioned man, and poor 


‘ 


muscular development. His activity was type. Even 
ordinary quiet conversation tremor face and hands was evident, and 
lay bed threw off the bed-clothes because felt too hot. 

His pulse was rapid, 102 the recumbent position, and there was 
missed beat the wrist. For one period twenty-six hours there 
was total irregularity, the apex and the wrist. The heart dullness 
did not enlarge during this attack. electrocardiogram taken during the 
period irregularity showed irregularly spaced and additional pulse waves 
associated with pulse waves irregular amplitude. 

There was fine tremor the facial muscles, tongue Von 
sign was present. There was swelling front the lower part 
the trachea, and either side the mid-line, especially the right side. 
moved with swallowing, was rather firm consistence, and showed 
pulsation. There was systolic bruit it. The basal metabolic rate 


was 29. 
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Course patient was operated on, and the left half the 


His 


thyroid removed. was found contain masses. 
recovery Was uneventful, with the exception one recurrence palpitation 


the first few days following operation. returned business and year 
reported that was excellent health, had had recurrences, was 


putting weight, and was free from anxiety. 


Comment.—The case service control our other observations, 
that emotional factors seemed play the preponderating part what 
proved organic structural disease. the first place, the 
patient’s personality was that i.e., restless and 
emotional, man. Secondly, the first symptom followed almost imme- 
diately moving incident, although did not himself associate 
his palpitation with the incident question; and thirdly, state 
unceasing anxiety about his condition was punctuated the occurrence 
attacks palpitation, which general psychological grounds were 
expected these circumstances. This is, prima facie, the 
behaviour psychogenic illness. But his mental attitude there 
were aspects which suggested different explanation. The first attack 
more forcible heart action was observed, not himself but his 
wife; although anxious between attacks, was not depressed, but 
fairly cheerful and laughed readily; and his anxiety was accompanied 
kind subjective certainty which precluded reassurance. Yet 
was not anxiety the almost obsessive-thinking kind, for did not 
exclude other interests. The physical signs and the cessation anxiety 
after operation established that the illness was primarily 
But from the history alone psychological basis seemed more likely. 

The case illustrates once more the fact that argue even from 
striking coincidence psychological and physical events, and also from 
general grounds personality, fraught with some dangers. 

Such coincidences come the more frequently under observation the 
more pursue parallel historical investigations into physical and 
psychical conditions, and difficulties diagnosis consequently arise 


where they would hardly otherwise have been suspected. 


Case 7 came under observation at the age of 35, and was in an extremely 
anxious state mind, complaining not only constant palpitation and weak- 
ness, but fears trains and heights. was sent for treatment the 
assumption that his condition was primarily 

The early history the palpitation seemed favour physical origin 
followed immediately attack influenza seventeen years before. 


disregarded the extent playing games before, and was surprised when 
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his hill-climbing ability became limited; improved many years afterwards 
while his mental distress apparently other grounds 
Further, the palpitation improved for time after partial thyroidectomy, and 


gave successful work account it. 


one substitutes the general term “disabling physical symptom 
for palpitation,” this can very well the account struggle against 
increasing physical disabilities. But palpitation symptom more 
commonly produced emotional than physical causes, and the 
subjective conditions considered there were coincidences that were 
least suggestive. The patient’s palpitation began time when 
was making effort sexual suppression. Further, attracted his 
close attention when his private affairs had met with disaster. this 
connection his persistent attention his cardiac symptoms would 
doubtless construed some attempt excusing himself for 
the failure his ambitions. 

Moreover, the development obvious anxiety some years subsequent 
the beginning the palpitation might said simply the long- 
delayed overt appearance what was always strong underlying trend. 

such case evident that while the manner unfolding 
the apparently physical symptoms there nothing that characteristic 
anything but physical disease, inquiries along other lines reveal 
impressive coincidences psychological events with physical pheno- 
mena. Merely the ground coincidence attach 
signification these events would not wholly justifiable. There 
often are other grounds, however; the case now being considered, 
the anxious mental attitude the palpitation was part 
general anxiety; the patient had admittedly neurotic make-up, 
which the present acute anxiety was simply further development. 
But may objected that palpitation emotional origin would not 
last, this man’s did, for eighteen years, the absence continued 
cause. posteriori conditions are allowed weight, then favour 
emotional origin palpitation the fact that obtained for him 
immunity from work and life indolent ease. true that 
latterly stated with much and apparent sincerity that 
would infinitely prefer healthy and work. Since the patho- 
report portion thyroid removed operation held that 


toxic goitrous changes were present, the conclusion that had finally 
accepted this instance was that both physical and psychological 
factors were work. 

Illnesses which, like the one just commented upon, begin with 


- 
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obvious physical traumata, infections, wounds, blows, are apt 
accepted physician and patient alike having physical causa- 
tion. This has been notoriously the case the past; for example, 
the theory the war-neuroses already alluded to, and the over- 
acceptance physical coincidence was also responsible for some the 
former absurdities psychiatric classification, when nearly every 
physical disease had its particular type insanity attached it. The 
tendency attribute everything the physical trauma, infection, 
whatever the noxious agent was, becomes all the stronger when the 
patient strenuously denies any mental perturbation the time. For 
example, young farmer (Case 8), who complained palpitation and 
attacks faintness, had his first attack the age after day 
severe manual labour under hot sun. The second attack followed 
similar the intervals was far lacking 
apparent anxiety that disobeyed his doctor’s orders restrictions 
activity (e.g., cycle trials). But the lack anxiety was more 
apparent than real, for while denied its existence between attacks, 
became very apparent hospital the occurrence feelings 
malaise, when ventured into the neighbouring town. All his 
activities had, fact, become more and more governed and limited 
the knowledge that was subject such attacks. seems that 
some actual physical over-exertion produced palpitation which 
the patient paid too much attention, and which formed the starting 
point long succession anxiety attacks. This scarcely enough 
establish the purely emotional basis their continuance, but pur- 
suance other lines inquiry soon seemed justify the assumption 
psychogenic basis. This lay: his upbringing only 
child anxious mother, who had herself, the patient’s knowledge, 
suffered similar attacks; his unexpressed rebellion against his 
father’s design for his career and the general dissatisfaction with his 
work arising from this; (c) keen feeling social inferiority which 
entertained; and his concern over masturbation. Further, his 
personality was the dependent, unenterprising type, and was 


consequently not equal handling his difficulties frankly 


himself. 


object fulfilled illness, might said with some plausibility 
that his illness proved himself and his friends his unfitness for the 
farming which, proved under modified analysis, much 
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disliked. true that the unfitness extended things which liked, 
dancing late hour; but this illustration the all-or- 
none character emotional reactions general, which distinguishes 
them from the narrow reactions which Kretschmer 
stigmatizes simulations. 

When the physical agents the causation certain 
symptoms further considered, the /atent period which often occurs 
between the incidence the trauma and its apparent effects becomes 
matter some importance. Babinski and Froment maintained 
that during the war hysterical manifestations were practically unknown 
during immediately after traumatic experiences, i.e., they were rare 
the front line the war, but common clearing stations and 
base hospitals. Kinnier Wilson recent paper, has illustrated 
the difficulties and pitfalls assuming the relation 
subsequent organic nervous disease. The task the case psychogenic 
nervous disorders perhaps easier, since theoretically least 
possible recover memories the latent period, and reconstruct 
the general mental condition the patient the time the trauma. 
Nothing analogous this can attained the case essentially 
organic lesions. 

The following case illustrates this latent period and the nature 
its content very well. great majority the symptoms presented 
difficulty differentiation from physical disease, being obviously 
hysterical simulated kind; but there was any doubt about 
possible injury the musculature his back, was dispelled the 
obvious significance the psychological factors concerned. This case 
also throws some light cognate questions differential diagnosis 


from organic disorder. 


9.—Male, aged 50, married, spinner occupation, was admitted 
the Cassel Hospital July, 1925, complaining difficulty walking and 
inability use his arms, chiefly the left, well formerly, following 
two years before 

Family history.—Patient was the oldest five siblings, whom the fourth 
was and had died. Patient’s father died the age 75, just before 
patient’s accident; had received injury his foot from horse and 

Personal history.—The patient had been mill-worker since the age 10. 
denied having had day’s illness his life except the result 
aceident twenty years before, when had strain the which kept 
him bed for three months. recovered completely compen- 
sation, having been advised the ground that had accepted 
and the trouble had recurred would have had further claim. 
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Present years and four months before admission, while 
ladder putting belt driving wheel, was the right 
felt something breaking his fall from the ladder might have 
meant laceration the machinery and was very much frightened the 
trembled, and had sit down, his legs felt weak.” Just 
then overseer passed by, spoke him and made light the accident, even 
laughing at him. This made the patient feel aggrieved, especially as he could 
not retaliate from losing his job. continued his work the same day 
for two days following, excepting Sunday whieh intervened. The weak- 
trembling continued intervals during these days, that felt 
have his son help him. the fourth day after the accident, 
when nearing home returning from work, pain struck him the back 
and fell crawled home hands and knees. observed 
nothing the matter with his legs and arms that time. One doctor after 
another examined him the request his Union, and all gave negative 
eports. He did not improve, however, and ~ got tired of going to doctors.” 
remained off work compensation allowance. Eighteen months before 


while drinking tea his right hand began shake and let the pot 


fall. wondered what was the and his arms and legs had felt 
weak ever since, the weakness vradually increasing. His legs felt dead some- 


Gradually his sleep diminished had difficulty going 

to sleep, and woke up often. He had become i tired of living * and would have 


liked at times to le down and die.’ His memory had been bad ever since 
aceident. went among his friends saying that would never work 


and they sympathized with him. 

From the time the accident was compensation, which was 35s. 
week less than the amount his earnings. came for treatment the 
inderstanding with the representatives that did not get well 
there would considered hopeless and would receive lump sum 
about £500. His job had been kept open for him. 

Mental status.—His expression did not betray any special affect rule, 
but oceasionally wore miserable expression. said that sometimes 
was very depressed, and had even feeling guilt had done 
wrong somebody.” Apart from his gait there was nothing abnormal 
There was retardation and disorder thought. His 
were his symptoms. believed was breaking like his father. 
denied financial worry, any desire for compensation, declaring would 
much rather well and able earn his wages. But declared one inter- 
view that would set himself business with the lump sum which would 
his settlement, and another that would use him. His 
memory subjectively but objective defect was demonstrable 
except for the psychogenic explanations offered him account for his illness. 
These invariably forgot Orientation, attention, comprehension 


and simple calculation were unimpaired. His general intelligence was good. 


- 
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Physical was ruddy-complexioned, fairly well-developed and 
well-nourished man type. The right was slightly 
than the left and slightly irregular. Both pupils reacted promptly light, 
directly and consensually, and there was other abnormality the visual 
apparatus. wateh was heard in. with either ear. The tongue was 
the mid-line, with coarse vermicular tremor. The tendon-jerks 
were normal. The epigastric reflexes were equal, and the abdominals absent 
(fat). The plantars gave atypical extensor response, all toes extending 
jerkily. There was tremor the right arm even rest, and much increased 
voluntary movement. When asked make movement made much 
less powerfully than when not asked so, e.g., the left ankle was 
when the Achilles jerk was tested, but very much less when 
was asked to move the ankle. All muscular movements asked for wer 
performed with great effort and heavy breathing, and were done feebly and 
jerkily, with the antagonists. touched his nose 
with the first each hand after much waving about the air. The 
heel-to-knee test was accurately performed after much effort and jerking the 
limb. His gait was straddling, with his back very much bent forward. The 
other systems were normal. The blood-pressure was 114/80 (lying). The 
blood Wassermann was negative. pain the lumbar region 
which attributed his posture, and there was tenderness 
pinching lightly over large area his back. The area varied 
extent different examinations. other sensory disturbance was present 
X-ray revealed disease the lumbar spine. 

Course weeks after entering the hospital, with verbal and 


thant a 


electrical persuasion, and massage, was walking practically erect, without 


straddling gait. After four days of this he relapsed almost completely one 
morning following which heard the words, You will 
out this hospital—you'll never leave waking 
this dream his lumbar pain was worse and felt depressed. remained 
depressed, emotional and tremulous. His gait improved somewhat, still 
carried his trunk forward. When lying his bed face downwards his back 


was well arched and did not complain, until the arching was pointed out 


him, when ‘he groaned and bent forward. For day would walk 
much more easily— When well say showed kind 
pseudo-elation. said once that was afraid return his work. 
denied this remark, but was known from other sources that realized 
was getting too old for the strenuous type work had been engaged 
in. Finally, after three months, had discharged, showed 
signs special improvement, and although avowedly co-operative continued 
emphasize his disabilities such and even fear 


and the dark. 


Comment.—The physical signs this case were for the most part 
obviously not organic origin—the straddling gait without reflex 
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sensory alteration; the tremor; the weakness commanded 
movements only; the peculiar diversity the signs; their variable 
intensity, especially observation, and the diffuse but variable hyper- 
All these physical signs could voluntarily imitated. The 
history may therefore fairly assumed one 
disability. 

accordingly becomes interesting note 

(1) The latent period between the trauma and the occurrence 
outspoken disabilities. 

(2) The emotional accompaniments the trauma, including both fear 

falling among machinery and resentment against his The 
nfluence the emotion fear determining later symptoms and signs 
the legs and general tremor being felt the 
time, and being objectively perpetuated tremor disordered 
gait. 

The underlying from work that felt 
vetting his capacity, and the obtaining compensation. 

(4) The mental attitude—the patient emphasizing his disabilities 
and yet protesting his desire rid them. His emphasis his 
mental symptom the same kind. There was absence real 
concern. complained his symptoms, but failed inquire 

(5) The type mental symptom—depression, irritability, feeling 
guilt, rather unusual and not unrelated perhaps more less 
conscious knowledge the nature his illness, and selective type 
memory defect, the feeling being 
interesting, seemed have lost the association 
with the episode the under-manager. 

(6) The suggestive effect certain episodes prominent his narrow 
life: (a) The previous accident with the suggestion that 
might reappear long interval; and his father’s recent death 
ifter accident. 

(7) The history itself one that satisfies number the criteria 
for the establishment psychogenesis—the trauma resulting 
the immediate appearance certain phenomena directly referable 
emotional disturbance the appearance after latent period disabling 
attributed the patient the trauma and really the overt 


expression continued and the pre-traumatic existence 


general setting emotional unrest, especially dissatisfaction with 


work. 
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SUMMARY. 

the light study the cases recorded alluded above, 
and experience other similar cases, clear that the absence 
unequivocal physical signs and characteristic history pointing 
physical disease, the differentiation psychogenic affections with 
physical symptoms from psychogenic disorders requires investigation 
number directions, none which itself yields conclusive evidence. 
Further, unless the results investigation agree several these 
directions establishing psychogenesis, there can grave doubt 
the psychic origin the symptoms question. commonest 
error mistake psychogenic disorder for but the 
converse means rare. the thirteen cases which prompted 
the writing this paper, there had been least nine erroneous 
diagnoses, which five were organic disease where only psychogenic 
symptoms were present; but fewer than four diagnosis 
psychogenic disorder was made when the condition was one organic 
disease. There undoubtedly certainly facile tendency which 
ascribes any obscure physical symptoms origin, and 
another error creeps when every disorder assumed 
psychogenic. Nevertheless, this latter assumption 
more often correct than not. 

(1) The first criterion is, course, the nature the physical signs 
present, there are any. the physical signs are relevant the 
complaints, then from the diagnostic point view, although not from 
the point view treatment, not necessary further, except 
for the purpose assessing any suspected psychogenic element the 
disability produced (e.g., Case But the physical signs are not 
apparently relevant, are vague altogether wanting, then the case 
has explored along the lines already indicated the comments 
cases. the first place, there something learned from 


physical signs that are not organic 


generalization may made: there presumption 
logical (non-organic) origin for all physical signs that may produced 
either the direct effect emotional disturbance the 
volition. Examples the first group are tremor, tachycardia and 
and the second group paralysis and tics. applying 
this criterion series cases, including the nine recorded above, 
was found that every instance the signs not definitely known 
other grounds organic fell into one other these two groups. 
Thus, the hysterical patients the motor signs were usually capable 
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complete voluntary imitation; and where imitation would have 
been they were explicable the results emotional excite- 
ment. Cases and the leading symptoms (tremor the one case 
and palpitation the other) are well known accompaniments fear. 
Case there was combination emotionally produced and 
easily imitable phenomena—tremor and difficulty speech and writing. 
Cases and which were all basically organic nature, much 
the difficulty diagnosis arose from the superposition signs 
emotional origin organic disease, since organic disorder does not 
immunity from emotional reactions. 

(2) The second criterion set criteria which presents itself 
the history the illness itself. There are common types 
history which are indisputably those physical disorder, e.g., the 
account attack gall-stone, colic, the history duodenal ulcer, 
where the sequence symptoms characteristic and almost invariable. 
not such conditions these that doubt arises. 

rough but useful generalization neurological diagnosis that 
sudden lesions are due trauma more gradually 
appearing lesions inflammatory processes, and those slowest onset 
neoplasms. Something analogous exists clinical psychiatry. 
Suddenly appearing signs previously apparently healthy person 
result from immediate psychic trauma; those appearing more gradually 
from rumination over recent contemporary situation, and signs 
and symptoms very slow onset from the continued more less 
unconscious growth complex material over long period time. 

Where the onset certain signs and symptoms coincides time 
with certain events, justifiable suspect strongly association 
between the two. Where there repeated coincidence symptom 
and provocative situation, the suspicion strengthened. Case 
where the physical signs developed suddenly and repeatedly, the psychic 
traumata were easily traced each repetition, and since the physical 
sign (tremor) was type frequently expressive emotion, the assump- 
tion relationship doubly justified. this 
method, the repeated association trying situation with symptom 
otherwise ambiguous can held make the psychic origin this 
symptom extremely probable. Case where there was interval 
between the the appearance disablement, inviting 
fill the gap. This was partly possible discovering that vengeful 
rumination followed the trauma, and that pessimistic reflection his 
working capacity and his age had existed for some time. 
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(3) general setting psychic disequilibrium necessary for 
the development psychogenic disorder response external 
factors. psychic trauma falling upon mind usually produces 
prolonged after-effects; but discontented, fearful, depressed 
sensitive person, very apt precipitate outbreak symptoms. 
all the patients under consideration whom the illness was 
purely psychogenic, such general setting could 
Case the continued sweeping affective change, upon which back- 
ground the other functional symptoms transitorily appeared, was 
obvious. Case there was dislike his occupation, leading 
trend among number causes unrest (feeling educational 
inferiority, and masturbation). The position was similar the other 


patients whom were found such factors loathing for work, long- 


standing feeling inferiority, and apprehension incapacity for work 
with advancing years, from which the trauma provided welcome 
escape (Case 9); another case, trying conditions long standing 
(long hours business, chronic illness parents, and defaults), 
all the more potent because the patient had refused recognize them 
and another where there had been almost lifelong dissatisfaction 
with her position drudge her father and half-overt rebellion 
against him. 

seems therefore permissible state that canon that should 
ordinarily satisfied before the psychic origin physical sign 
somatically-expressed symptom established, that general setting 
psychic dissatisfaction should have existed before the appearance 
the sign symptom. 

The possible exception seems occur those circumstances where 
the occurrence trauma itself produces craving for something not 
hitherto aspired and, therefore, furnishes opportunity for 
dissatisfaction, e.g., the possibility compensation for 
accident. 

(4) topic investigation closely related the last that the 
personality the patient. Case there was cus- 
tomary attitude timidity life general. one patient, whom 
the origin lay distant past childhood which the patient could not 
recall furnish clues, was clear that the patient was 
type—narrow and undeveloped her interests, shy, sensitive and 
antagonistic, and her illness could regarded something that had 
unfolded itself her personality developed and had been woven into it, 
most the other purely psycho-neurotic states under discussion 
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OF 


DIFFERENTIATION 


similar but not such disadvantageous deviations from the normal were 


demonstrable. The only exception was Case where was not possible 


get the patient’s full co-operation, that his friends, inquiry 
into his previous make-up. certainly justifiable regard aberration 
from the average types personality weighing the balance favour 


the psychic origin illness. 
practice the mental attitude the patient his signs and 
symptoms the criterion which perhaps most stress laid the 


clinical summing-up doubtful cases. There something indefinable 


the attitude the neurotic that different from the attitude the 
normal person. From the cases under review, might attempt 
define the attitude consisting either excess defect concern, 
together with (in both extremes) lack persistence and determination 
carrying out therapeutic recommendations. the patient too 
anxious about his trouble (Cases and not anxious enough 


Case 9). the first instances the troubles overwhelm him and disor- 
ganize attempts remedy, while the second not only lazy but 
even antagonistic treatment. 

(6) Finally, the physician should apply the criterion, which 
the study psychogenic illness, namely, the purpose 
The purpose may, course, very 


invaluable one 
which the latter seems fulfil. 
subtle one, may the securing definite material gain (Case 9). 
Where there seems nothing but disadvantage accruing, and when 
there little discoverable cause for dissatisfaction, Case the 
psychic origin symptoms must doubtful. But even where definite 
advantage seems gained, this may accident (Case 1). 


|This work was done Henderson Research Scholar, Glasgow, 
1925. 
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The first conclusion arrived this interesting book that the 
impulses set sensory fibres appropriate stimulation their end-organs 
are essentially the same the impulses that have hitherto been studied almost 
exclusively motor The investigations been carried 
out capillary electrometer used conjunction with four- 
amplifier such employed wireless work, and this means was 
study the nature the message transmitted the central nervous system 
when nerve its end-organ stimulated. has found that the 
nerves, too, each impulse Is followed by a very brie t retractory perio 1, so that 
the message consists series impulses, continuous 
transmission, and that the only way which can made vary 
variation the total number impulses and their frequency 

has been possible study the current single nerve-fibres, and 
even, method, the effeet stimulating single sensory nerve 
organ muscle: this instance was found that the impulses have 
frequency about thirty per second, and that the frequency varies with the 
strength the stimulus and declines prolonged stimulation. The intensity 
the sensation evoked seems directly proportional the 


+ 


the impulses the nerve. Physiological stimulation other end-organs 
pressure and touch, and painful and postural stimuli, has shown that there 
are differences between the impulses that produce various modes 
sensation, but there evidence that discharge must have certain mass 
excite pain, that while brief discharge certain nerve-fibres gives 
sensation contact, persistent discharge the same evoke pain. 
The quality the sensation seems depend, the paths which the 
impulses take. Although the author avoids scrupulously any attempt explain 
what the higher levels the nervous svstem, points out that the 
mental correlate must very close copy the events the 
peripheral nerves. 

this work Dr. Adrian has opened new field investigation that 
must time have important clinical and work 


Edinburgh: and Livingstone. 1927. Price 8s. 6d. 


Textbooks the methods examination the nervous system are naturally 
intended for the use students and those with special interest neurology, 
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and consequently they must, use, fulfil certain requirements. the 
first place, they must and concise practicable with clear 
exposition the place, the methods investigation advised should 
described accurately and sufficient detail make them easy apply, and 
the student should instructed where possible the physiological 
well the pathological the results elicited his tests, for only 
then acquire intelligent interest the subject. 
This book will undoubtedly impart much useful information the 
student for whom written, but would have served its purpose more 
its arrangement had been more and the descriptions 
more detailed and places more concise. first the student 
ntroduced, under the heading motor straight away tremors and 
other involuntary movements has learned anything the tone 
power the museles the co-ordination movement, all which are 
motor paresis due organic affections distinetion from 
psychogenic feebleness and feigned loss of power, would have been useful and 
enlightening. The section ineo-ordination would stand expansion, and the 
descriptions tests, adiadochokinesis, labyrinthine investigations 
eferred to, but the rules which the ocular affected 
identified are neglected, and apraxia not mentioned, though the 
condition which the term given referred short paragraph 
psychomotor disorders. The chapter the mental state the patient 
fuller more satisfactory. ‘The book can improved compression 
some sections, and greater detail others, its next edition. 
There change the new edition this book which has already 
proved uselul students neurology, but regrettable that the short 
chaptel on the Interpretation ol radiograms ot the skull that has been added ia a 
some important and has not dealt with the essentials least 
pneumoencephalography 
Comparative Pathogenesis, Symptoms and Treatment. 
London: Bailliére, Tindall and Cox. 
1928 Price 27s. 6d. 
The original German edition this book has been already noticed this 


Journal (vol. xlix, There change its English translation, 


well reproduced, but few points the author has 


which Is readable 
taken the opportunity revising his text and bringing date, 
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Introduction Psychiatry the Criminal Courts. 
East. Pp. 381. London: and 1927 


Price 16s 


This book fills gap English psychiatric literature, till appeared 
had medical treatise devoted wholly the legal unsoundness 
mind, subject which, with the coming into force the Mental Deficiency Act 
has become more important every physician who may brought into 
professional contact with persons charged with criminal offences. 

The the author for the task are undoubted, has spent 
the greater part his professional life prison medical officer intimate 
contact with and frequent association with the Courts Law. His 
book characterized common sense and level judgment, and every aspect 
the subject illustrated which came under his own observation, 
which has taken from legal records. 

After preliminary chapters ascertainment, method 
tion the mental state accused person, and practice and proce 
which deal mainly with the legal aspects the question 
criminal responsibility English law fully considered, with perhaps more 


emphasis its legal than its psychological side. Then each 


and disease, including hysteria, considered separat 


4.1 
forms these may take, well 


tendency each anti-social acts, 
special problems each presents the witness the Court 


are adequately considered. 


Vagotonies, Sympathicotonies, Neurotonies Les déséquilibré 
2me Edition. Pp. 562. Paris: Masson franes. 


The second edition of this book is more than double the 


originally appeared. Most the chapters have been 


several new ones have been inserted, one 
system the blood, and another 
Its aim and study 


vagotony, sympatheticotony and neurotony, 


wide, and has many conditions that 
can searcely relate to the vegetative nei 
hecomes a victim of confusion and scepticism, 
the best recognized of these conditions are Vv: 

! 


pathology know little nothing. 


That the visceral ore wns in qaisease may thro igh their nerves exert a con 
siderable influence onthe mind, and especially on its emotional side, is senerally 


admitted, but attempt, the author does, bring neurasthenia 


and other into the realm pathology, seems 


mental 
and the 
vel] as the 
s O Law 
the relation the 
intluence the mind 
banees of balance of the 
the author has cast his net 
even S persuasive arguments 
bystem, that the reader finally 
or even the clinieal aspects ol 
r ie and indefinite, and of thei) 
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the present state our knowledge unjustifiable. The book the impres 


the enthusiasm and learning, and eontains valuable epitome 


has been done this neglected subject, but too free 


most the work that 


from others who support his views make its reading wearisome. 


Development the Human Eye. Pp. 306. 
Cambridge University Press, for the British 
Ophthalm Price 36s. 
The publication this work the development the eye has done good 
ervice to a branch of scientific study in which embrvologists, anatomists and 
much interested ophthalmologists. During the 


vologists are, at leas 


last ten vears Miss Mann has published different journals series papers 


aspects the development the human the publi 


gives the opportunity appreciating more easily the 


value the great amount work which she has done subject which 


Ze ni er. Much of the subject-matter is based on 


throughout she has refused the conclu 
ms of others without verifying them Most of the illustrations are from her 


ens, and mainly from human 


st es Professot Krazer has Gathered tovethe obscure 
lems embrvology th eye remain to be olved mut all future 


the lucid exposition the 


present 


Behandlung der Giftsuchten. 


Nokainism is 
Thieme. 1928. Price 


admirable presentation the methods whieh drug addiction 


ited The author has had unusually wide experience the 


problem all its bearings, and his consideration the social and 
wetors, wus We ll as the cal Is not merely a rehash o familiar 
tistinetior between somatle nea psychic habituation, and points out the 
nflu nce of mental conflicts, ¢ spec illy in the sexual domain, and of eeonomic 


as in the other parts ol the book, 


the important 


quest ion ol 


ter-treatment With regard phin sin, the author emph isizes that 


the drug, but has to t ike 


the habitue longer gets any pleasure from 
alleviate the phys val s\ Inptoms ol cle privation Many of the minoi prac 
points that crop during the treatment are gone into, and the 


lebated question abrupt gradual withdrawal the drug regarded one 


settled separately each ease. The section dealing with 
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ronal, ether and tobaeco addictions are dls 


discussed, being made between nicotism and the misuse 


The legal aspects addiction and 


obtain their drug are set forth 


the various through whieh addict 


The manuals, which this one, are intended present 


foundations treatment 


and their application this 


Psychopathology Development and its Place 


Price 7s. 


\fter brief historical summary, the author eritically the chiet 


conceptions ol psychopat 


thology obtaining present, the tenets the 


school receiving particular attention. Ina where one 


heat and dust and little light, pleasant meet with 


attempt just appraisal, without acrimony The 


recognized, but the greater value 


This leads to a consideration of Fre 


yudian theories the psveho-ana 


Weapon investigation, weighed and found wanting 
Dr. Hart eoneludes Although 


demanded the canons science, some his conceptions approximate 


nearly that standard, 


and 


The war-time essav on The 


Freud not attain the standard 


nearly any psychological conception 


on TH on of the sube@onscious 


study of social phenomena » the psvel ology of evidence Is 


with the problems 
| 


and 


for the spread rumours and for 


1e Methods 


considered dependent the use 


peutics or suggestion, persuasion, 


inal inalysis 


clarity of thought which Dr. Hart evidently pl uds 


illuminating physicians general 


Les Obsédeés. Par RAYMOND MALLE’ Ip 116 Paris G. Doin et Cie 


1928. Price franes 


This book essentially 


with brief comments, and most 


quarter Is givel oO case records, 
ot Vinat remains deseriy 


symptoms, clinical forms and course the the other hand, 


the term given wide application, cover anxiety, physical 


disorders, ideas influence and 


unexceptionable, and one could 


the diagnosis not always 
ird some the illustrative cases examples 


There is, moreover, vagueness 


but 
heir content 
three basic principles, affective thera 


and hernias are evide 


lation with the 


feeblene 
sistunce to tatigu 
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stone 


This elementar 


even from this standpoint 
nodern psychiatry still inchoate condition 


Hand 


NORMAN. 


Price 


handbook 


Capaerties. 


1927. 
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interesting bring this this physical plasticity, into 


while neurasthenia may 


constitutional 


mechanism 


Price 


Lectures, 


Live 
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Pp. 


serves 


allusion 


1d 


in re 
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These condi 


cent Freneh 


treatment, and relies rest, 


vork 


A Review of the Psychol yy of 


and 


thes: 


One 


matters would 


to remind us 


the 


dross in 
ender 


CX! 


then 


the value physical 


correlates used 


tioned 


This the seve rson 
did some its predecessors, that there was 
phrenology, physiognomy, graphology and 
hich Oliver Wendell Hol es poured so muel ridicule 
Professor Burt points out how the method of correlation has | 
psyc ol na altel brie discussion 
nt pplic ution of mental tests in the stricter sense. There 
numeration, necessarl y tentative ol special c ipacit es 


studies a 


to sS1On 


tha 


ished 


heside 


inate division people into 


many cireumstances that 
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ntended 
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Living- 
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for the failure discuss modern tendencies, and apart from theories there 


general neglect current conceptions: for example, not pointed out that 
the Korsakow type common all the organie psychosis. The 
treatment reflects the practical experience, but pity that 
much more stress laid drugs and seclusion than psychotherapy and 
hydrotherapy, the great value which scarcely recognized The account 

literary persons who suffered with mental 

superficial and neglects the large literature, especially and German 
on the subject 


1927. 6d. 


William Heinemann. Price 


The main object relate mental phenomena changes the 


vital neuron large part the book devoted the study 


memory and sleep, with particular attention dreams. would impossibl 


for these matters discussed without frequent reference Freud; 


goes roundly work with him, and there none that 


the new doctrine that often evident among its professed opponents 


denies the unconscious good set terms. Sleep regards 


oft repetition has most people habit.’ Dreaming 


parti-conscious 


There are also chapters emotion, will, consciousness and dissociate 


The author adheres the with leanings 


towards behaviourism, where not approaching the subject 
7 neurological side. He has made an obviously sincere effort to correlate the 
available data, but his bias too 
Les syndromes Var Premier fascicule. Pp. 370 
present work excellent clinical account the forms which the 
f psychic ana physical characters is containe d in the first part of the book; and 
the succeeding chapters cover the syndromes ol toxic, traumatic, endocrine and 
autonomic, metabolie. encephalopat hic and emot onal Kimphasis is 
laid on the fornis Wl ich the confusional svndrome may assume and the 


clinical course may follow. There are disadvantages this method 


for example, the main clinical picture mental disorder asso 


ciated with organie disease the brain, such general 


paralysis and arterio 


sclerosis, considered along with the psychoses the othe 


encephalopathies but with the dementias and the conception the 


syndrome is so wide that it cuts across all the usual categories, but this is 


evidence important tendency recent psychiatry. The book free from 


German other foreign influences, and perhaps fortunate that there 
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hepatie the vegetative nervous system, and other 
infamiliar things, and from which may see how active and valuable the 
work of this school . 


Price 100 marks 


first se ries ol these anatomical charts appeared The 


Two ago the 
‘ludes ten new charts, which ure designed with equal care and 


second series 


published the same clear and artistic form. 


imidal tracts and the chief sensory paths distine- 


epresentation of the pyri 
the next the sensory root areas the surface the body are 


live col urs ; 


The superticial areas sensory peripheral nerves, the motor points 


shown. 
the chief muscles, the relations the motor nerves the spinal segments, and 


the spinal roots the vertebral spines are represented two other charts. 


development the brain are represented chart 


lation the corpus striatum the cortex distinetly 


n which the close re 


stages the myelinization the brain and spinal cord 


shown, and another, 


also excellent diagrams of the structure of some of the 
chief areas the cerebral cortex, visible Nissl and Weigert preparations, 


innervation the and abdominal organs the sympathetic 


are figured. There are 


Two charts, however, scarcely attain the 


and systems, 


xcellent level those the first series the other the diagram 


the visual paths the relations the optie radiations, especially the region 
the internal the projection the different portions the visual 
the cortex, might have been shown greater detail, and 
pity that the chart the blood supply the brain the arteries the 
surlace only epresent d This second series ol cl will he 


inical neurology and of the inatomy of the 


he first fenchers ot ¢l 


nen des he ntralnerve wsutems (Teil 5B, Heft des Handbuch: 


dey biologischen Lrbeitsmeth ule herausgeveben von A. 


ABDERHALDEN (1) Studien 


von M MIINKOWSKI (2 Methode der Re fle rpriifung heim 


Venschen, von und Wien: Urban und 


Although the alin of Abderhalden’s Handbook of Biological Methods 


vecounts of all methods of 


appearing, give deseriptive 


which 


th these articles are written from a wider and 


biologic il invest igation, hy 


point view 


Minkowski summarizes his earlier papers the physiological investigation 
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methods. His material consisted 


embryos and removed modified section urgent 


the human and deseribes his 


medical grounds. The especially when extracted under local 


and placed immediately saline solution body temperature, continued 
show various movements and reactions external stimuli for considerable 


time, and as the specimens were not viable it was possible to investigate the 


nature and the levels these reactions destruction different parts the 
nervous system. Some movements may observed second month 
intra-uterine life, but these are probably idiomuscular and independent the 

nervous system. the third and fourth months these gradually give place 

true reflex reactions, which under the influence the developing nervous 

become progressively more localized, specific and more purposive 

The nature all these reflexes analysed detail, and their bearing 
work therefore enables step further back interpreting 
the significance disturbances function the light normal 


evolution 

Bohme gives a full deseri] tion of the various reflexes that can be elicited in 
man under normal and pathological conditions, including the postural and 
labyrinthine reactions. discusses concisely, and with reference the latest 
physiological work, the ditferent varieties describes. These two 


should prove the greatest assistance the clinical neurologist. 


Writers Articles and Clinical Cases” are supplied free charge 
with copies reprinted the form which the paper stands the pages 
‘Brain.” reprints are required pamphlet form, with wrapper, title-page, 
&c., and re-numbered pages, they must ordered, the expense the writers, 
from Messrs. BALE, SONS DANIELSSON, Ltd., 83-91, Great Titchfield Street, 
London, 
Members the Neurological Section the Royal Society Medicine can 
obtain the Index Brain” for the Volumes inclusive, that is, from 
its Commencement the end 1900, from Messrs. MACMILLAN CO., Ltd., 
St. Martin’s Street, London, W.C., the price 6s. 6d., post free. 
those who are not members the Neurological Section the 
Society Medicine the price 8s. 6d. net, and the volume may obtained 
through any bookseller. 
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